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PREFACE 

This is an empirical study of debt management over the 1953-65 

period. More specifically, it is a study of the goals pursued by debt 

management in the 1950's and early 1960's and of the alleged impact of 

debt management policy-making upon financial markets. 

The pretext for this study may be found in two central claims 

made by the United States Treasury following the introduction of 

advance refunding in June i960. The Treasury Department argued, first 

of all, that advance refunding reduced the market churning character

istic of traditional cash and exchange reftradings and, thus, only 

minimally interfered with the flow of long-term funds to the private 

sector. Second, advance refunding allegedly allowed the Treasury to 

more effectively pursue the broad goals of national economic policy, 

including high levels of employment, reasonable price stability, and 

sustainable growth. These two claims for the advance refunding 

technique suggested a pair of hypotheses to be tested relative, first, 

to the goal orientation of debt management in the 1953-6? period and, 

second, to the market impact of changes in the maturity of public 

debt. Two regression models—a liquidity preference model and a 

policy reaction model—were used to explore the content of these 

hypotheses. The models, in turn, reveal some interesting conclusions 

concerning the overall conduct of debt management policy in the early 

post-Accord years. 
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ABSTRACT 

The introduction of advance refunding by the United States 

Treasury in June, I960, represented one of the most important 

innovations in debt management technique in the entire postwar period. 

During the six-year period in which all 13 advance refunding operations 

were carried out, the Treasury cited numerous advantages for its 

new technique in achieving debt management goals. The Treasury argued 

that advance refundings minimized the market churning characteristic 

of traditional cash and exchange refundings. Moreover, refunding in 

advance of maturity allegedly promoted stabilization objectives and 

improved both the maturity and ownership distribution of marketable 

public debt. 

The purpose of this study was to provide some empirical 

evidence on these two advantages claimed for the advance refunding 

technique. First, it was hypothesized, if advance refunding tended 

to minimize the market impact of Treasury refunding operations, then 

the correlation between shifts in debt maturity generated by advance 

refundings and selected money and capital market rates would be reduced, 

ceteris peribus. To test this hypothesis, stepwise ordinary least 

squares regression was applied to a modified liquidity preference model 

in which the money supply, total spending, and debt maturity were 

regressed against selected market interest rates. Supply variables were 

also added to the model in the form of private holdings of Treasury debt, 

x 
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new offerings of corporate debt, and municipal bonds. Three different 

measures of debt maturity proved significant at the 5 percent level in 

explaining a variety of short- and long-term yieldB and yield spreads 

during the 1950's. In contrast, these same maturity measures were not 

significant in the advance refunding period. While these results cer

tainly do not prove the Treasury's arguments, they are at least consis

tent with the hypothesis that the rate impact of advance refunding was 

minimal and at variance with the experience of the 1950's. 

In the second part of the study, the policy technique used by 

Reuber, Wood, Christian, and others to study monetary policy was applied 

to debt management behavior. Based on Treasury public statements, 

a reaction model was formed in which proxies for long-term interest 

cost, debt structure, the price level, unemployment, debt ownership, 

and foreign bill rates were regressed against changes in average debt 

maturity for the decade of the 1950's and for the advance refunding 

period. The policy reaction equations revealed significant differences 

in the goals emphasized between these two periods. 

Debt management proved to be a destabilizing force with respect 

to unemployment and price level changes during the 1950's. Moreover, 

a measure of long-term interest costs—the corporate Aaa bond rate— 

explained about 78 percent of the monthly variation in debt maturity 

during this period. In the advance refunding period, on the other hand, 

the importance of long-term credit costs was markedly reduced. Careful 

analysis of the data suggests, however, that changes in financial con

ditions, rather than abandonment of the coBt minimization objective, 
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prompted the decline in the influence of credit costs on 

Treasury "behavior during the early 1960's. 

The policy reaction equations also implied that the relation

ships between debt maturity changes, the unemployment rate, and total 

spending during the advance refunding period were generally consistent 

with the principles of counter-cyclical debt management. But, these 

relationships were weak especially when compared to the high rate of 

unemployment which prevailed until the close of 19^5 • A basic conclu

sion of the policy reaction model was that, while advance refunding 

contributed little to cost minimization or stabilization objectives, 

it did make important contributions to several "housekeeping" tasks 

of debt management. 



CHAPTER I 

INTRODUCTION 

Along with monetary and fiscal policy, management of the public 

debt has an important impact upon financial and economic conditions and 

historically has played a key role in public policy. Debt management 

shares with monetary and fiscal policy the objectives of orderly growth 

without inflation, full employment of resources, and equilibrium in the 

balance of payments. In addition to these broad national goals, debt 

management authorities in the United States have frequently mentioned 

several additional objectives: (l) lengthening the maturity structure 

of the debt; (2) maintaining a balanced debt structure; (3) meeting the 

needs of investors for various degrees of liquidity; (U) minimizing 

borrowing costs; (5) avoiding interference with Federal Reserve oper

ations; and (6) the retention of long-term investors as holders of 

debt.*1. 

The postwar years have shown that these goals are not all mutu

ally consistent. In many instances, policy "trade-offs" among the 

goals have been necessary, given the techniques of debt management and 

the character of financial institutions, in order to achieve satisfac

tory results. On occasion, however, debt management authorities have 

1, See, for example, United States Treasury Department, Annual 
Report of the Secretary of the Treasury. 1958 (Washington: Government 
Printing Office, 1958), pp. 27^-279; and, United States Treasury De
partment, Annual Report of the Secretary of the Treasury. 196U (Washing
ton: Government Printing Office, 1964), pp. 17-25. 

1 



2 

changed the rules of the game by introducing new techniques to pursue 

more effectively their objectives. These changes, in turn, have often 

fundamentally altered the financial and economic environment within 

which debt management decisions must be made. 

One of the most notable innovations in debt management technique 

during the last few years was the introduction of advance refunding by 

the United States Treasury in June, I960. The advance refunding tech

nique involved the refinancing of outstanding marketable Government 

securities in advance of maturity. In the six-year period (from June, 

i960 through August, 1966) during which some thirteen advance refunding 

operations were carried out, the Treasury claimed numerous advantages 

for its new technique in achieving debt management goals. Among other 

claims, the Treasury argued that advance refundings of marketable 

issues avoided the absorption of new, long-term savings from the private 

sector, and, thus, minimized the market churning characteristic of tradi

tional cash and exchange refundings. Secondly, it was argued, advance 

refunding promoted the broad goal of sustained, non-inflationary growth 

by reducing the stock of highly liquid, short-term debt and permitting 

less dependence on inflationary bank borrowing. 

The purpose of the present study is to provide some empirical 

evidence on these two important advantages claimed for the advance re

funding technique. More specifically, this study examines the relation

ships among changes in debt maturity, yields on selected Government 

1. See, in particular, United States Treasury Department, 
Annual Report of the Secretary of the Treasury, 1960 (Washington: 
Government Printing Office, 1960T, pp. 306-307. 
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securities, and various policy goals for the pre-advance refunding pe

riod (1953 through August, i960) and for the period of long-term advance 

refundings (September, i960, through 19f>5). 

The Background: Debt Management In The Postwar Years, 19^6-60 

The introduction of advance refunding in the 1960's was a re

flection of debt management problems which began developing soon after 

the close of World War II. In the early postwar years, the huge volume 

of Federal debt issued during the depression of the 1930's and the Sec

ond World War generated considerable uncertainty about the proper role 

of debt management in the economy and its relationship to monetary pol

icy, As indicated in Figure 1, the marketable public debt had increased 

from $3^.^ billion on June 30, 19^0, to $189.6 billion on June 30, 

I9I+6 - an increase of U50 percent in six years."®" In relation to real 

gross national product, the marketable debt advanced from 15.1 percent 

of the value of real output in 19^0 to 60.7 percent in 19^6. Faced with 

a debt of such magnitude, debt management focused upon questions of in

vestor confidence in the liquidity of outstanding issues and the desire 

to maintain an optimum yield structure. 

While relations between the Federal Reserve and the Treasury be

came increasingly strained as the decade of the 19^0's came to a close, 

the objectives of monetary policy in the early postwar years were 

largely subordinated to the maintenance of a fixed, but relatively low, 

yield structure for Government securities. Proposals for insulating 

1. The immediate postwar peak was actually reached in February, 
19^6, when marketable issues totaled $199.8 billion. (United States 
Treasury Department, Annual Report of the Secretary of the Treasury. 
19^6 (Washington: Government Printing Office, 19^6"), p. U0, 
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Figure 1. Total Public Debt Outstanding, June 30, 1930-66 
(Billions of Dollars) 

fr 

Source: U* S» Treasury Department, Annual Report of the Secretary of the Treasuryt various issues. 
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Government security markets from changes in monetary policy and vice 

versa were seriously debated. By 1951 the growing stresses between mon

etary managers and Treasury debt managers had reached intolerable 

levels; and the dominance of debt-support policies was officially aban

doned in the Treasury-Federal Reserve "Accord" of March, 1951. 

In the post-Accord period, sales of public debt have been con

ducted within the framework of relatively free markets. This change in 

environment has, in turn, complicated the task of managing a marketable 

public debt now in excess of $200 billion. Essentially, debt management 

problems have gravitated toward two poles in recent years: (l) the so-

called "housekeeping" problems related to successful placement of 

Treasury obligations and the secular decline in average debt maturity 

and (2) the co-ordination of debt management policy with monetary and 

fiscal policy in the pursuit of stabilization objectives. According 

to the Treasury, the advance refunding technique employed in the early 

1960fs made important contributions toward the solution of these prob

lems . 

Maturity Structure 

One of the most serious problems confronting debt management 

authorities in the postwar years has been the persistent shortening in 

the average maturity of marketable public debt. For example, in the 

period 19^6-60 the average maturity of marketable public issues de

clined from 9 years, 1 month to U years, U months. In addition to 

the passage of time, purchases by the Secretary of the Treasury on be

half of Government trust funds and Federal Reserve open market 
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operations contributed to the decline in the maturity of interest-

bearing Federal debt held by the private sector. 

Table I indicates some of the important changes in the maturity 

distribution of marketable public debt in the 19^6-60 period. Partic

ularly notable are the sharp increases in marketable debt maturing in 

less than five years and the substantial decline in bonds due in over 10 

years. In June, 19^6, 33 percent ($62.0 billion) of marketable issues 

were scheduled to mature within 1 year and 13 percent ($2U,8 billion) 

within 1 to 5 years. By June, I960, however, on the eve. of the first 

long-term advance refunding, more than 38 percent ($70.5 billion) of 

marketable public debt was in the under-one-year maturity sector and 

nearly U0 percent ($72.8 billion) was scheduled to mature in 1 to 5 

year3. 

The sharp increase in floating debt (issues maturing in one 

year or less) and in the intermediate-term area (l to 5 years to matur

ity) occurred almost entirely at the expense of Treasury bonds due in 

over 10 years. In dollar terms, bonds maturing in over 10 years fell 

from $6l.l billion in fiscal 19^6 to $25.5 billion in i960. Especially 

noteworthy was the decline in bonds due in over 20 years which fell from 

23 percent ($1*3.6 billion) of marketable issues in I9I+6 to about U per

cent ($7.7 billion) in i960. Bonds maturing in 5 to 10 years also de

clined in both percentage and dollar terms during the same period, but 

the change in this maturity sector was much smaller in magnitude than 

at the extremes of the maturity spectrum. 
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TABLE I 

Maturity Distribution of the Interest-Bearing 
Marketable Public Debt, 19l*6-60a 

Total Marketable Issues Maturing Within; 
(billions 1 1-5 5-10 10-15 15-20 Over 20 

June 30 of dollars) Year Years Years Years Years Years 

19**6 $189,6 $62.0 $2U. 8 $1*1,8 $ 8.7 $ 8.8 $1*3.6 
19**8 160.3 1*8.7 21,6 32.3 ll*,l 2.1 1*1.5 
1950 155.3 1*2,3 51.3 7.8 10,3 17.7 25.9 
1952 lUo.U 1*6,1* 1*7,8 13.9 5.6 20.1 6,6 
195** 150.1* 62,7 29.9 27.5 8,7 19.9 1,6 
1956 155.0 58,7 31*. 1* 28,9 20,2 8.1* U.l* 
1958 166.7 67.8 1*2,6 21.5 27.0 0,6 7.2 
i960 183.8 70.5 72,8 20.2 11.7 0.9 7.7 

Percent of Marketable Issues 
Maturing Within: 

Total 1 1-5 5-10 10-15 15-20 Over 20 
June 30 (Percent) Year Years Years Years Years Years 

19^6 100,0 32.7 13,1 22.0 1*.6 1*.6 23,0 
19^8 100,0 30.U 13.5 20,1 8.8 1.3 25.9 
1950 100,0 27.3 33.0 5.0 6,6 11.1* 16,6 
1952 100,0 33.0 3l*.l 9.9 1*,0 ll*.3 U.7 
195U 100,0 M.7 19.9 18,3 5.8 13.3 l.l 
1956 100,0 37.9 22.2 18,7 13.0 5.1* 2,8 
1958 100,0 1*0.7 25.5 12,9 16,2 0,1* 1*,3 
i960 100,0 38,3 39.6 11,0 6.1* 0,5 1*.2 

aIssues classified when due or first becoming callable. 

Source: U, S, Treasury Department, Annual Report of the Secretary 
of the Treasury, various issues. 
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Ownership Structure 

As public debt shortened in maturity during the 19^6-60 period, 

significant changes in debt ownership followed. Historically, financial 

institutions with relatively low liquidity requirements - in particular, 

mutual savings banks and life insurance companies - tended to invest 

most heavily in long-term Treasury bonds. As the marketable public debt 

shortened in maturity in the 19^6-60 period, however, Government secur

ities took on a much different role in the asset structure of savings 

banks and life insurance companies. These institutions sold some Treas

ury issues to short-term investors to make room for expanded holdings 

of corporate bonds and mortgages. In other instances, Government bonds 

held by savings banks and insurance companies drifted into liquidity re

serves to cushion against seasonal and monetary pressures. The relative 

attractiveness of Government bonds as permanent investments declined. 

Table II suggests the magnitude of these changes in the Govern

ment security portfolios of typical long-term investors. On June 30, 

19^6, mutual savings banks held 5.9 percent ($11.2 billion) of market

able Federal issues, but by June, i960„ their holdings had fallen to 

3.U percent ($6.2 billion). Moreover, while only 23t9 percent of 

Government security holdings at mutual savings banks had a maturity of 

less than 10 years in 19^6, the ratio had risen to 78*1 percent by June, 

i960. Life insurance companies held 11,3 percent ($21,5 billion) of 

marketable public debt in 19^6, but reduced this to 2,5 percent ($U«6 

billion) by June, I960, Holdings of less than 10 years to maturity made 

up only 18.6 percent of life insurance company portfolios in 19^6, 



TABLE II 

Ownership Distribution of the Interest-Bearing 
Marketable Public Debt, 19^6 and 1960a 

June 30 Inventor Group 

Total 
Holdings 

(Billions 
of Dollars) 

Percent 
of 

Total 
Debt 

Percent of 
1 1-5 
Year Years 

Group Holdings Maturing Within: 
5-10 10-15 15-20 Over 20 

Years Years Years Years 

19^6 Commercial Banks $76.1 1*0.1 30.8 33.1 28.7 3.9 0.2 3.3 
I960 1*8.0 26.1 16.3 69.U 9.7 3.5 0.1 1.0 

19^6 Mutual Savings Banks 11.2 5.9 3.2 6.3 11*.3 30.2 23.5 22.1* 
I960 6.2 3.U 7.5 27.7 1*2.9 13.0 0.7 7.9 

19^6 Life Insurance Com 21.5 11.3 3.9 l*.l* 10.3 8.6 1*1*.9 27.9 
I960 panies k.6 2.5 1*.2 8.8 22.7 2.2 16.3 

19^6 U.S. Government and 30.6 16.1 7^.7 l*.l 2.8 1.7 9.6 7.1 
i960 Federal Reserve Banks 3h.b 18.7 59.5 2U.3 9.U 1*.2 0.3 2.0 

19^6 All Other Investors vr.5 25.0 30.5 13.lt 12.0 13. 11.8 18.8 
i960 86.5 1*7.0 *7.5 30.8 7.7 7.^ 0.7 5.9 

aIssues classified when due or first becoming callable. 

Source: Survey of Ownership, U.S. Treasury Department, Treasury Bulletin, various monthly 
issues. 

\o 
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significantly less than the 5Q.U percent figure in June, i960. It is 

evident from public statements by the Treasury in the early 1960's that 

these changes in the ownership of marketable public debt were a major 

cause of the introduction of advance refunding.1. 

While the Treasury was losing customers at the long end of the 

maturity spectrum in the 19^6-60 period, commercial bank holdings — 

typically concentrated in the short-end of outstanding maturities — 

were also declining. At the close of World War II the nation's commer

cial banks held the largest share of marketable Federal obligations. In 

fact, on June 30, 19^6, commercial banks held 1*0.1 percent of marketable 

issues, amounting to $76.1 billion.- By the end of fiscal I960, commer

cial banks still retained their dominant position as investors in Govern

ment obligations, but their holdings had dwindled to 26.1 percent 

billion) of marketable debt. During the 1950's, commercial banks 

generally followed a countercyclical investment scheme, adding to their 

p 
Government security holdings in the ensuing expansions. On balance, 

however, commercial bank holdings of Government securities experienced a 

secular decline as strong loan demand from businesses, households, and 

state and local governments reduced the flow of funds available for 

underwriting new Treasury issues. 

1. See, for example, United States Treasury Department, Debt 
Management and Advance Befunding (Washington: Government Printing 
Office, 196oT7 

2. National Industrial Conference Board, Cycles in Government 
Securities, Determinants of Changes in Ownership II (Studies in 
Business Economics No. 88. New York: National Industrial Conference 
Board, 1965). 



While savings "banks, life insurance companies, and commercial 

"banks reduced their Government security holdings in the 191+6-60 per

iod, Government trust funds, Federal Reserve Banks, and other private 

investors increased their share of marketable issues. The combined 

holdings of the Federal Reserve System and Government accounts in

creased from 16,1 percent ($30,6 billion) to 18,7 percent ($3U.U bil

lion) of total marketable issues. The residual category of "all other 

investors" (including savings and loan associations, state and local 

governments, nonfinancial corporations, individuals, and others not 

included in the Treasury survey of ownership) substantially increased 

their holdings of marketable Federal obligations over the same period, 

acquiring $39.0 billion in Government securities, to account for U7 

percent of total holdings on June 30, i960. 

Advance Refunding: Techniques and Accomplishments. 196O-66 

As the foregoing discussion implies, the postwar years prior 

to i960 presented the Treasury with two interrelated and self-rein-

forcing problems: (l) persistent shortening of debt maturity und 

(2) net sales of marketable public issues by important classes of long 

term investors and commercial banks. The advance refunding technique 

was introduced in June, I960, to deal with these two problems. 

1. The Treasury's earliest experience with advance refunding 
actually occurred in the immediate post-Accord period. One of the pro 
visions of the Treasury-Federal Reserve Accord was the agreement to 
eliminate the two longest issues of World War II bank-restricted bonds 
These were the 2Vs of June and December, 1967-72. Holders of these 
bonds were offered an optional exchange into 29-year, nonmarketable 
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In an advance refunding operation the Treasury offered holders 

of certain outstanding note and bond issues that were not due to mature 

for several years or months the option of exchanging their holdings for 

new notes and bonds of extended maturity. Three major kinds of advance 

re fundings were used in the i960-66 period. A .junior advance refunding 

gave holders of Treasury issues maturing within 1 to 5 years the option 

of exchanging for securities maturing in more than 5 years. A senior 

advance refunding allowed holders of bonds maturing in 5 to 12 years 

the opportunity to exchange for bonds maturing in 15 years or longer. 

Finally, in pre-refunding operations, holders of Government issues 

maturing in less than 1 year were given the option of trading for secur

ities having an original maturity of up to 10 years. Most of the later 

advance refunding operations (beginning with the March, 1962, refunding) 

actually combined, two of these three types. 

The size and maturity characteristics of the thirteen advance 

refundings conducted by the Treasury in the 1960-66 period are shown in 

Table III. As noted in the table, substantial differences existed even 

2 3/^-percent Investment Series B bonds, convertible before maturity 
into 5-year» 1 1/2-percent marketable Treasury notes. Investors held 
$19.7 billion of the eligible issues of which $13.6 billion were 
exchanged for the Investment Series B bonds. 

In May, 1952, the Treasury once again offered the nonmarketable 
investment bonds to investors holding the remaining 2 1/2's of 1967-72 
and to the holders of the 2 1/2's of 1965-70 and 1966-71. Approximately 
$1.3 billion in outstanding bonds were exchanged. 

The Treasury regarded these two early advance refundings, how
ever, as noncomparable with those of the 1960's. The new issues were 
nonmarketable and. the prospect of capital losses was virtually nonexis
tent at the time. (See United States Treasury Department, Annual 
Report of the Secretary of the Treasury, I960, pp. 311-312.1 



TABLE III 

Advance Refunding Operations, 1960-66 

Amount Out
standing of Total 

Maturity Maturity Eligible Amount 
Range of Range of Issues Issued 
Eligible Securities (Millions of (Millions 

Date of Offering Type Securities Issued Dollars) Securities Issued of Dollars) 

June, i960 Junior 1-5 years 1-10 years $ 11,177 3 3A* Notes, 5-15-61+ $ 3,893 1-10 years $ 11,177 
3 7/8# Bonds, 5-15-68 320 

October, i960 Senior 5-10 20+ 12,1+72 3 1/2# Bonds, 11-15-80 61+3 
3 1/2# Bonds, 02-15-90 993 
3 1/2# Bonds, 11-15-98 2,3*+3 

March, 1961 Junior 1-5 5-10 19,^37 3 3/8# Bonds, 11-15-66 2,1+38 5-10 19,^37 
3 5/8# Bonds, 11-15-67 3,601+ 

September, 1961 Senior 5-10 15-20, 20+ 7,615 3 1/2# Bonds, 11-15-80 1,273 
3 1/2# Bonds, 02-15-90 1,298 
3 1/2# Bonds, 11-15-98 1,187 

March, 1962 Junior & 1-10 5-10, 15-20, 18,7^0 It# Bonds, 08-15-71 2,806 
Senior 20+ It# Bonds, 02-15-80 563 

3 1/2# Bonds, 02-15-90 900 
3 1/2# Bonds, 11-15-98 933 

September, 1962 Pre-refunding 0-1 1-10 26,819 3 3A# Notes, 08-15-67 5,282 
It# Bonds, 08-15-72 2,579 

March, 1963 Junior & 0-5 1-20 29,01+6 3 5/8# Notes, 02-15-67 l+,287 
Senior 3 7/8# Bonds, 11-15-71 1,515 

3 7/8# Bonds, 11-15-7^ l.OTl. M 

k% Bonds, 02-15-80 1,131 E 



TABLE III, Continued 

Date of Offering Type 

Amount Out
standing of 

Maturity Maturity Eligible 
Range of Range of Issues 
Eligible Securities {Millions of 
Securities Issued Dollars) Securities Issued 

Total 
Amount 
Issued 

(Millions 
of Dollars 

September, 1963 Junior & 
Senior 

January, 196U Junior & 
Senior 

July, 1961+ Junior & 
Senior 

0-5 

0-5 

0-5 

January, 1965 Junior & 0-5 
Senior 

February, 1966 Pre-refunding 0-1 

August, 1966 Pre-refunding 0-1 

Totals 

5-10, 20+ $ 32,139 

5-10, 20+ 2lt,723 

5-10, 20+ ^1,7^6 

5-10, 20+ 33,077 

1-5 

1-5 

23,291 

$286,039 

3 7/8$ Bonds, 11-15-68 $ 1,591 
h% Bonds, 08-15-73 3,89U 
k 1/855 Bonds, 05-15-9^ 1,260 

k% Bonds, 08-15-70 2,223 
If 1/kjt Bonds, 05-15-85 7W 

b% Bonds, 10-01-69 3,726 
If 1/855 Bonds, 11-15-73 U,357 
^ l/h% Bonds, 08-15-87/92 1,198 

h% Bonds, 02-15-70 U,38l 
If 1/8# Bonds, 02-15-7^ 3,130 
If l/b% Bonds, 08-15-87/92 2,25^ 

It 7/8/S Notes, 08-15-67 2,117 
5% Notes, 11-15-70 7*681 

5,757 5 1/UZ Notes, 05-15-71 1,686 

$79,308 

Source; U.S. Treasury Department, Annual Report of the Secretary of the Treasury, various 
issues* 
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"between refundings of the same type and the magnitude of operations 

varied markedly. The first six advance refundings were relatively 

straightforward exchanges with few options. In the three senior opera

tions (including the March, 1962 refunding) holders of outstanding 

bonds with maturities ranging from 6 years, 8 months to 10 years, 9 

months were offered new bonds bearing up to 38-year maturities. The 
/ 

first two Junior operations allowed owners of l-to-5-year issues the 

option of exchanging their holdings for Treasury notes or 5-to-10-year 

bonds. In the first pre-refunding operation in September, 1962, 

holders of securities maturing in ? to 8 months were offered issues in 

the 5-to-10-year maturity sector. 

Beginning with the March, 1963 refunding, however, the advance 

refunding technique assumed much greater complexity with investors 

being offered many exchange options extending over a wide range of 

maturities. For example, in the combined pre-refunding-and-junior 

operation of July, 196U, nine selected note and bond issues maturing 

from August, 196U through February, 1967 were declared eligible for 

exchange for three issues of bonds, ranging from 5 to 28 years to 

maturity. The later refundings, therefore, combined offerings of inter-

mediate-term and long-term issues, allowing an expansion of both the 

5-to-lO-year and the long-term (above 10 years) maturity sectors. 

Maturity Effects 

Significant changes in debt maturity were achieved in the ad

vance refunding period, as suggested by Table IV. The average length 

of the marketable public debt reached a peak level of. 6*1.5 months in 
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TABLE IV 

Maturity Distribution of the Interest-Bearing 
Marketable Public Debt, 1960-66a 

Total Marketable Issues Maturing Within: 
(Billions 1 1-5 , 5-io 10-15 15-20 Over 20 

June 30 of Dollars) Year Years Years Years Years Years 

I960 $183.8 $70,5 $72.8 $20,2 $11.7 $0.9 $ 7.7 
1961 187.1 81.1 58.1* 26.1* 8.7 1.5 11.0 
1962 196.1 88. U 57.0 26.0 6.0 3.1* 15.2 
1963 203.5 85.3 58.0 37.1* 2.2 6.1 ll*,l* 
1961* 206.5 81. k 65.5 31*.9 2.2 6.1 16.3 
1965 208.7 87.6 56.2 39.2 2.6 5.8 17.2 
1966 209.1 89.1 60.9 33.6 1*.5 3.9 17.0 

Percent of Marketable Issues 
* Maturing Within: 

Total 1 1-5 5-10 10-15 15-20 Over 20 
June 30 (Percent) Year Years Years Years Years Years 

I960 100.0 38.3 39.6 11.0 6.1* 0.5 1*.2 
1961 100,0 1*3.3 31.2 ll*.l U.7 0.8 5.9 
1962 100.0 U5.1 29.1 13.3 3.0 1.7 7.8 
1963 100.0 1*5.9 28.5 18,1* 1.1 3.0 7.1 
196U 100,0 39.U 31.7 16.9 1.1 3.0 7.9 
1965 100.0 1*2.0 26.9 18.8 1.3 2.8 8.3 
1966 100.0 1*2.6 29.1 16.1 2.2 1.9 8.1 

aIssues classified by final maturity. 

Source; U.S. Treasury Department, Annual Report of the Secretary 
of the Treasury, various issues. 
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January, 1965, some 13.2 months higher than in May, i960. The total 

amount of securities exchanged during the thirteen advance refundings 

was $79.3 billion with $2U.1| billion in new bonds over 10 years to ma

turity issued. 

Several interesting comparisons arise from a glance at the 

structure of marketable public debt in June, I960, and in August, 1966, 

when the last advance refunding was completed. During this time, the 

interest-bearing marketable public debt increased $27.b billion to a 

level of $211.U billion. Despite this sizeable increase in marketable 

issues, including a $13-billion increase in securities maturing within 

one year, public debt under 5 years to maturity declined noticeably. 

Issues due in 5 years or less decreased from 77.9 percent of marketable 

public debt in June, i960, to 73.^ percent in August, 1966. While the 

floating debt (issues maturing in one year or less) actually increased 

from 38.3 percent of marketable obligations in June, i960, to 1j3.6 per

cent on August 31, 1966, the 1-to-5-year segment of the debt declined 

from 39.6 percent of total marketable issues to 29.8 percent over the 

same period."'' 

Reflecting the fact that long-term bonds were offered in most of 

the advance refundings between i960 and 1965, the proportion of market

able debt maturing in over 20 years rose from U.2 percent in June, i960, 

to 8.0 percent in August, 1966. Bonds due in 15 to 20 years increased 

1. The increase in floating debt reflected not only active pri
vate demand, but also Treasury-Federal Reserve attempts to increase the 
supply of bills in the I961-6U period to correct balance of payment 
problems. See Stephen H. Axilrod and Janis Krummack, "Federal Reserve 
Security Transactions, 195^-63»" Federal Reserve Bulletin, L (July, I96U), 
822-837. " 
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from 0,5 percent to 1.9 percent over the some period. Similarly, inter

mediate-term bonds (maturing in 5 to 10 years) increased sharply from 

11.0 percent of interest-bearing marketable debt in June, I960, to 1^.6 

percent by August, 1966, 

Ownership Effects 

Significant changes in the ownership structure of the debt also 

occurred during the advance refunding period as Table V suggests. Com

mercial banks substantially increased their holdings of marketable se

curities over 5 years to maturity, while holdings in the 1-to-5-year 

maturity range declined sharply from 69.lt percent of total bank-held 

Government issues in June, i960, to M.2 percent in August, 1966. Mu

tual savings banks experienced a significant decrease in their holdings 

under 10 years to maturity, while long-term bonds (over 10 years to ma^ 

turity) increased from 21.6 percent of savings bank holdings in June, 

i960, to 28.0 percent on August 31, 1966. Life insurance companies, 

which held 58.1* percent of their Government security portfolios in is

sues under 10 years to maturity in June, I960, held only 23.0 percent 6 

years later. At the same time, bonds due in over 10 years increased 

from 1*1.2 percent of Government security portfolios at life insurance 

companies to 77.0 percent. Thus, the advance refunding technique con

tributed to a significant lengthening of Government security holdings 

among investor classes. 

Advantages of Advance Refunding 

The Treasury claimed numerous advantages from the use of ad

vance refunding for the economy, the investor, and the Treasury itself. 



TABLE V 

Ownership Distribution of the Interest-Bearing 
Marketable Public Debt, i960 and 1966s-

June 30 Investor Group 

Total 
Holdings 

(Billions 
of Dollars) 

Percent 
of 

Total 
Debt 

Percent of 
1 1-5 

Year Years 

Group Holdings 
5-10 10-15 
Years Years 

Maturing Within: 
15-20 Over 20 
Years Years 

I960 Commercial Banks $U8.0 26.1 16.3 69.1+ 9.7 3.5 0.1 1.0 
1966 1+5.1 21.6 29.6 1+3.5 25.0 O.U 0.5 1.1 

I960 Mutual Savings Banks 6.2 3.U 7.5 27.7 1+3.0 13.0 0.7 7.9 
i 966 U.9 2.3 14.1+ 27.8 30.0 3.9 2.3 21.6 

I960 Life Insurance Com 1+ .6 2.5 1+.2 8.8 1+5.1+ 22.7 2.2 16.3 
1966 panies l+.l 2.0 1.3 9.1 12.2 13.7 8.3 55.1+ 

I960 U.S. Government and , 3U.lt 18,7 59.5 21+.3 9.1+ 1+.2 0.3 2.0 
1966 Federal Reserve Banks 55.6 26.6 51.1 30.2 8.0 2.6 1.1+ 6.7 

I960 All Other Investors 86.5 1+7.0 1+7.5 30.8 7.7 7.1+ 0.7 5.9 
1966 95.3 1+5.6 1+8.1+ 22.2 15.3 2.1 2.5 9.5 

aIssues classified by final maturity. 

Source: U. S, Treasury Department, Treasury Bulletin, various monthly issues. 

H 
vo 
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Among the most important claims concerning the impact of advance re

funding on the economy were two interrelated propositions. The Treas

ury argued that its new technique: 

1. permitted debt extension with minimum change of 
ownership and, thus, minimized the "market churning" 
characteristic of comparable-size cash or exchange 
offerings; and, 

2. avoided the absorption of long-term funds and, 
therefore, involved less reduction in the flow 
of long-term savings to the private sector. 

The Treasury's arguments to support these two propositions were 

based on numerous assumptions about the behavior of (primarily) insti

tutional investors. In advance refundings involving long-term bonds, 

the Treasury argued, new bond issues would merely be substituted for 

outstanding bonds held in the portfolios of long-term investors. The 

result would be the absorption of a minimal amount of new savings; and 

the impact on capital markets would tend to be small. Moreover, to the 

extent that speculative trading in rights was discouraged, the impact 

1 
on the money market would likely be minimized as well. In contrast, 

it was argued, a comparable-size offer of bonds for cash would "capture" 

funds otherwise intended for investment in other long-term claims and 

the increased supply of bonds would raise capital market rates. 

By a somewhat different route, the Treasury contended that a 

simple exchange offering of bonds at maturity would also have a much 

more pronounced effect on market yields and the flow of savings than a 

1. See United States Treasury Department and the Federal Re
serve System, Treasury-Federal Reserve Study of the Government Secu
rities Market. Part I (Washington: Board of Governors of the Federal' 
Reserve System, I960), pp. 11-13 and Part III, pp. 33-39» 
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comparable-size advance refunding. This proposition rested on the 

premise that the maturing issues would, by the time of the exchange 

offer, be concentrated in the hands of short-term investors or in the 

liquidity reserves of long-term investors. Therefore, some long-term 

investors who wanted new bonds would be forced to purchase "rights" 

(i.e., the maturing issues) from short-term holders. The purchase of 

"rights", however, would involve considerable market churning. More

over, savings would be absorbed as long-terra investors surrendered 

funds to acquire the tap issues. The result would be a net reduction 

in the flow of savings to the private sector similar to that expected 

in a cash offering. 

The Treasury felt these undesirable effects would be avoided 

in an advance refunding. By offering holders of outstanding issues a 

higher yield on new longer-term securities with no concomitant loss in 

book value and no immediate tax consequences, the Treasury argued that 

immediate purchasers of the new issues would hold on to their securi

ties, perhaps for years, rather than dumping them on the market imme

diately following the refunding.'1' Ceteris paribus» the impact upon the 

1. This particular argument rested on several obvious assump
tions. First, some long-term investors were assumed to feel "locked 
in" to their maturing Government bonds through fear of capital loss in 
the advent of a sale in the secondary market. The capital loss could 
be avoided in an advance refunding, however, since the exchange of in-
termediate-term or long-term bonds for bonds of even longer maturity 
could be accomplished without the necessity of an intermediate cash 
transaction. This contention appears to apply most strongly to tax-
exempt or partially tax-exempt institutions who may be prohibited from 
selling Government securities at a loss. (See, for example, Burton G. 
Malkiel, "The Strategy of Advance Refunding," National Banking Review, 
II (June, 1965), 1+93-505.) 

There is little doubt "that "the attractiveness of advance 
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supply of funds would be minimized relative to a comparable-size cash 

or exchange offering. In short, "much more substantial debt extension 

may be achieved with no more immediate impact than would occur in the 

case of a cash offering of a nominal amount of long-term bonds^ 

In addition, the Treasury claimed several distinct advantages 

relative to stabilization policy from the use of advance refunding. 

Specifically, it was alleged that advance refunding: 

1. helped to minimize inflationary pressures by 
reducing the volume of highly liquid, short-
term debt and creating a balanced maturity 
structure; 

2. reduced the dependence of the Treasury upon 
inflationary bank borrowing through retention 
of long-term investors as customers and through 
offering maturities outside the normal range of 
bank-held issues; and, 

3. reduced the size and frequency of Treasury re
financings and, therefore, minimized interference 
with Federal Reserve activities in the market.^ 

refunding to taxable institutions was significantly improved by Public 
Law 86-3^6, Title II, passed in September, 1959. This law allowed the 
Secretary of the Treasury to certify the exchange of securities as a 
nontaxable exchange, with the book value of the new security assuming 
the book value of the retired issue. This meant that an advance re
funding involved no immediate tax liabilities and the gain or loss ort 
the exchange was deferred until the new security was called or sold 
prior to maturity. 

A second assumption in the Treasury's argument was that a 
higher coupon on the new issues would induce an exchange for the ma
turing securities. As Malkiel observes, this assumes investors are 
somewhat irrational since the size of the coupon rate on a Treasury 
bond is relatively unimportant given a fixed yield to maturity. 

1. United States Treasury Department, Annual Report of the Sec
retary of the Treasury« I960, p. 313. 

2. Ibid.« p. 306. 
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Two Hypotheses of the Present Study 

The Treasury's major arguments concerning the advance refunding 

technique suggest two basis hypotheses which form the purpose of the 

present study. The first is the contention that the use of advance re

funding tends to weaken the relationship between changes in debt matu

rity and movements in selected money and capital market rates, assuming 

such a relationship exists. If debt lengthening by the advance refund

ing technique is accomplished largely through an off-the-market ex

change between the Treasury and holders of maturing issues, then this 

implies minimum absorption of long-terra funds and less trading in both 

rights and newly issued securities. In brief, money market and capital 

market rates would tend to be minimally affected by changes in debt ma

turity accomplished through advance refunding. 

The second basic hypothesis to be tested in the present study 

argues that debt management placed different emphasis upon major policy 

goals during the advance refunding period as opposed to the pre-advance 

refunding era (1953-60). The Treasury argued that advance refunding 

would avoid the inflationary consequences of excessive bank borrowing, 

minimize financing costs, and allow more effective pursuit of the broad 

2 national goal of full-employment growth without inflation. Whether or 

not debt management placed greater emphasis upon these goals during the 

1. For a similar hypothesis see Ernest Bloch and Joseph 
Scherer, "Advance Refunding: A Technique of Debt Management," Monthly 
Review, Federal Reserve Bank of New York, XLIV (December, 1962), 169-75. 

2. United States Treasury Department, Annual Re-port of the 
Secretary of the Treasury, i960, pp. 312-316. 
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advance refunding era is a matter for study and empirical verification. 

Evidence relevant to these two hypotheses will be presented 

through the use of two regression models: an interest-rate model and 

a policy reaction function. 

Interest-Rate Model 

If advance refunding tends to weaken the relationship between 

changes in debt maturity and selected money and capital market rates, 

then the correlation between changes in debt maturity achieved through 

advance refunding and market interest rates should be reduced, assuming 

the influence of other relevant factors is held constant. In the 

present study, a multiple linear regression model is used as the appro

priate technique to hold "other things equal" while the relationship 

between debt maturity and selected market rates is examined. 

The basis of the model is a liquidity -preference framework in 

which the supply of money, the level of spending, and a measure of debt 

maturity are basic explanatory factors for the level of interest rates. 

The multiple linear regression equation has the form: 

(l-l) Y = a+b^X^ + b2X2 + b^, 

where the independent variables are the money supply, X^; the level of 

total spending, Xgj and a measure of debt maturity, X^J while Y^ is the 

market rate of interest. 

In addition to these three basic explanatory factors, a general 

equilibrium analysis of financial markets suggests that the relative 

supply of debt, instruments, both private and public, also influences 
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the level of interest rates. All security prices and yields are to 

some extent interdependent. A shift in the demand or supply function 

for any asset sets in motion changes in security prices and yields in 

different maturity sectors and in issues bearing different degrees of 

risk. Therefore, it seems reasonable to assume that the supply of 

short-, intermediate-, and long-term Treasury securities would be in

fluential in the determination of any given interest rate. In addi

tion, the supply of new corporate bonds, notes, and commercial paper 

issues and the supply of new municipal bonds would also be expected to 

exert an influence on current yields» 

This reasoning suggests a somewhat more formidable model in 

which the basic relationship becomes: 

(1-2) = a + b^ + bgXg + 

^3^3 + *** + ̂ 9X9» 

where X^» Xg, and X^ assume the some meanings as in equation 1-1 and X^ 

through X^ represent additional supply elements in the form of corporate 

debt (bonds, notes, and commercial paper), municipal bonds, and Govern

ment securities of short-, intermediate-, and long-term maturities. 

is used to represent the two interest rates employed in this study -

the 91-day Treasury bill rate on new issues and the constant maturity, 

10-year Treasury bond rate. While other market yields might have been 

used, these particular rates were employed in the regression model for 

two reasons. First, they represent, to some extent, extremes in the 

maturity spectrum and thus allow testing of the main hypotheses on both 

highly liquid and relatively illiquid Government issues. Second, the 
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maturity factor is held constant in the computation of these yields, 

which is not true, for example, of such general index rates as the 

long-term Treasury bond rate or Moody's Aaa corporate index rate* 

As noted earlier, the purpose of the present analysis is to 

examine the strength of the relationship between debt maturity (rep

resented in equations 1-1 and 1-2 by X^) and selected market yields, 

while holding other relevant factors constant. The basic technique 

employed is a stepwise multiple linear regression format in which the 

coefficient associated with debt maturity (b^ in the equations above) 

is subjected to conventional tests for statistical significance. In 

this instance, the basic test is a t-test of the null hypotheses that 

the partial regression coefficient associated with debt maturity, b^» 

is equal to zero against the alternative that b^ is different from 

zero. If the regression error term is normally distributed, then the 

regression coefficient b̂  will be normally distributed with mean 

O 
and variance s b^. Therefore, a valid test of the hypothesis that the 

debt maturity coefficient is not significantly different from zero is 

provided by: 

(1-3) t = b /sb 
° 3 

with n-p-1 degrees of freedom, where n is the number of observations 

and p is the number of independent regressors. If the null hypothesis 

that the debt maturity coefficient (b^) equals zero cannot be rejected 

at a designated risk level, then changes in maturity must be excluded 
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as a significant explanatory factor for the two market rates used in 

1 
the interest-rate model. 

For comparison purposes and to ascertain whether there is, in 

fact, a relationship between changes in debt maturity and selected 

market rates, the interest-rate regression model is run for two sepa^-

rate time periods: the period of advance refundings involving long-

term bonds (September, 1960-1965) and the pre-advance refunding period 

(1953-August, I960).2 

1. See, for example, Edward C. Bryant, Statistical Analysis 
(New York: McGraw-Hill, i960), pp. 219-220 and 14. R. Draper and H. 
Smith, Applied Regression Analysis (New York: John Wiley & Sons, Inc., 
1967), p. 19. 

2. The period from September, I960, through 1965 includes ten 
advance refundings in which $2U.U billion in long-term bonds (over 10 
years to maturity) were issued. During this period, the average 
length of the marketable Federal debt increased 13.^ months. 

Excluded from the regressions are the junior refunding of June, 
I960, and the pre-refundings of February and August, 1966. The June, 
i960, operation increased debt maturity by less than 1 month. Moreover, 
more than 92 percent of the securities issued in that operation were 
it-year notes, with commercial banks absorbing almost 6U percent of 
total new issues. This first refunding was not typical of subsequent 
operations and was primarily intended as a preparatory operation for 
the first major debt restructuring effort in September, i960. (See, 
in particular, United States Treasury Department, Annual Report of the 
Secretary of the Treasury, I960, p. 312.) For these reasons, the June, 
I960, operation is excluded from the present analysis of debt maturity 
changes and market yields. 

In similar fashion, the pre-refundings of February and August, 
1966, may also be excluded. In the first instance, debt maturity re
mained unchanged, while in the second operation, debt maturity ac
tually declined over the period of the refunding. Both pre-refunding3 
involved Treasury notes, but no bonds. 
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Maturity Measures of the Public Debt 

In order to test the significance of debt maturity in explain

ing market yields, three measures of the average length of the market

able interest-bearing public debt are used. The most well-known is the 

Treasury's monthly maturity series which may be defined from the 

formula 

(l-^t) AM = ^iXi^ 2 X£* 

where t is the time to maturity of the ith marketable issue outstand

ing and is the nominal value of the ith issue."*" 

The average maturity variable (AM) defined in equation 1-U has 

a number of limitations. One of the most important is that it in

cludes marketable Government securities held by the Federal Reserve 

System and Government trust fund accounts. Thus, while the direction 

of change in the maturity of Federal debt held by the private sector 

may be accurately captured by this measure, the actual magnitude of 

changes in the maturity of privately-held debt may be understated or 

overstated. 

While there is no readily available measure of the average 

length of private sector holdings of marketable public debt for the 

whole 1953-65 period, two proxy measures are employed in the present 

study. The more comprehensive is a weighted index of total private 

1. See the Treasury Bulletin, various monthly issues. The 
regularly published series is listed in terms of months, but data 
acevirate to tenths of months is available from the United States 
Treasury Department, Office of Debt Analysis., 
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sector holdings defined by 

(1-5) T « 2 miV £ Pi-
t=l 

In equation 1-5 the are weights whose magnitude depends on the mean 

time to maturity for four maturity categories: floating debt (under 

1 year to maturity)» intermediate-term notes and certificates (1 to 

5 years to maturity), bonds due in 5 to 10 years, and long-term bonds 

(in excess of 10 years to final maturity).1 The p^ are the nominal 

values of outstanding marketable Government issues held by the private 

sector within 1 year, 1 to 5 years, 5 to 10 years, and more than 10 

years to maturity. Both quarterly and monthly values of this weighted 

maturity index are used in the interest-rate model. 

A second maturity measure of private debt holdings which ap

pears ,in the interest-rate model is the ratio of floating debt (mc^-

turing within 1 year) held by the public to public holdings of Treasury 

notes and bonds maturing in over one year. There is considerable evi

dence from Treasury and Federal Reserve reports that this ratio is 

2 
under frequent scrutiny as a measure of private sector liquidity. It 

is commonly assumed by debt management authorities in the period under 

1. For the 1953-6? period the parameters m have the following 
average values: mi = 6 months; ni2 - 36 months; m^ = 90 months; and 
mij - 192 months. 

2. See, for example, United States Treasury Department, Annual 
Report of the Secretary of the Treasury» 1955. pp. 21-22; Annual Report 
of the Secretary of the Treasury. 1958. pp. 25-26 and 277; Annual Re
port of the Secretary of the Treasury. 1959. pp. 239-2U1; Annual Re-port 
of the Secretary of the Treasury. I960. pp. 286-287; and Annual Report 
of the Secretary of the Treasury, 1962, pp. Ul-U2. 
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study that an increase in floating debt has a special meaning to in

vestors in terms of an increase in highly liquid balances. As will be 

suggested later, a rising volume of floating debt in the portfolios of 

commercial banks has been of special concern to the Treasury. Among 

other arguments, the Treasury has suggested that the "locking-in" effect 

is likely to be seriously weakened in periods of strong loan demand if 

banks have large holdings of floating debt."'* 

The three debt maturity measures used in this study have numer

ous limitations as indices of liquidity. The Treasury's maturity 

series defined by equation 1-U assumes that the relationship between i 

liquidity and debt maturity is linear with constant slope. The matu

rity index defined by equation 1-5 and the ratio of floating to non-

floating marketable debt held by the public assume that the relation

ship between liquidity and maturity resembles a step function, based 

2 on the maturity categories employed. However, given the limitations 

of these measures, they provide the only definitive and generally-

accepted quantitative indices of debt management policy-making. 

Policy Reaction Model 

The second basic hypothesis to be explored in the present study 

concerns the possibility of a shift in the goals which Treasury debt 

1. Commission on Money and Credit, The Federal Reserve and the 
Treasury: Answers to Questions from the Commission on Money and Credit 
(Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1963), pp. 221-225. 

2. See, in particular, Dudley G, Luckett, "On Maturity Measures 
of the Public Debt," Quarterly Journal of Economics. LXXVIII (February, 
196U), 152-151*. 



31 

management pvirsued during the advance refunding period as opposed to 

earlier years. Numerous policy statements of the Treasury suggest a 

basic set of goals pursued by debt management in the United States. 

Moreover, there is a strong continuity of objectives outlined in public 

policy statements over the whole postwar period. For example, Treasury 

Secretary Snyder appearing before a Congressional committee in 1952 

listed the following goals as paramount to debt management: (l) the 

offsetting of pronounced inflationary and deflationary pressures; 

(2) provision of marketable debt to meet the current needs of various 

investor groups; (3) promotion of healthy growth and reasonable stabil

ity in the value of the dollar; (*0 minimization of the interest cost 

of the debt consistent with domestic and foreign policy objectives; 

1 
and ( 5 )  avoidance of disruptive effects in money markets. 

Secretary of the Treasury George M. Humphrey developed a sim

ilar list of objectives, but he placed special emphasis on the broad 

(macro) goals of public policy. In 1957, Secretary Humphrey listed 

four main goals of Treasury policy: (l) avoidance of inflation; 

(2) rapid economic growth; (3) maintenance of full employment; and 

(H) minimization of borrowing costs.2 His successor, Secretary 

1. See United States Congress, Joint Economic Ccmmittee, Re
plies to Questions and Other Material for the Use of the Subcommittee 
on General Credit Controls and Debt Management« Monetary Policy and 
the Management of the Public Debt. Part I, 82nd Congress, 2d Session, 
1952 (Washington: Government Printing Office, 1952), p. l6U. 

2. United States Treasury Department, Annual Report of the 
Secretary of the Treasury. 1955 > Exhibit k2 and Annual Re-port of the 
Secretary of the Treasury, 1957% Exhibit 35* 
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Robert B. Anderson, suggested an identical list of objectives.-*-

In Congressional testimony on the new advance refunding tech

nique in 1962, Secretary C. Douglas Dillon enumerated five major goals 

of debt management: (l) satisfactory debt placement; (2) minimization 

of borrowing costs; {3) orderly growth without inflation; (U) equil

ibrium in the balance of payments through reduction of short-term cap

ital outflows; and (5) high employment,^ 

In the second part of the present study, a multivariate policy 

reaction model is used to determine the relative importance of several 

publicly-announced Treasury goals during the 1953-65 period. The ob

jectives considered in the policy reaction model are: (l) interest 

cost minimization; (2) a balanced debt structure; (3) reasonable price 

stability; (U) full employment; (5) the posture of monetary policy; 

(6) the demand for Treasury debt; (7) adequate debt placement; and 

(8) reduction in short-term capital outflows. These objectives are 

related to the average maturity of the marketable Federal debt through 

a stepwise multiple linear regression equation having the form: 

(1-6) AM ~ bQ + bjZ^ + ̂ 2^2 + *•* + ̂ k^k* 

where AM is average debt maturity and Zj, (i = l,..*,k) are quantified 

measures of debt management objectives. In this model, the average 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury, I960, pp. 286-287. 

2. United States Congress, Senate, Committee on Finance, 
Advance Refunding and Debt Management, Hearings before Committee, 
87th Congress, 2d Session, March 1^4 and 16, 1962 (Washington: 
Government Printing Office, 1962), pp. 1-2. 



length of marketable public debt (AM) is defined as a policy control 

variable of the Treasury. While changes in the maturity of Federal 

debt held by the private sector depend, in part, upon Federal Reserve 

open market operations and Treasury purchases and sales of securities 

on behalf of trust fund accounts, the average length of the total 

marketable debt depends upon only two factors: (l) Treasury finan

cing operations and (2) the passage of time. Since the Treasury is 

in the market almost continuously with regular bill rollovers, spe

cial cash offerings, and quarterly refundings, it can presumably off

set the passage of time to any desired degree by appropriate offerings 

in the market. 

The Treasury can shorten the average time to maturity of the 

debt through (l) sales of short-term issues; (2) retirement of long-

term bonds; or (3) by allowing time to elapse without restructuring 

the debt. In other words, time may be viewed as a positive factor if 

the Treasury wishes to shorten debt maturity and a negative factor to 

be overcome if the Treasury desires to lengthen debt maturity. Treas

ury action to lengthen debt maturity, on the other hand, would require 

(l) sales of long-term bonds to finance new deficits or to refinance 

maturing short-term securities; or, (2) advance refunding of long-term 

bonds into longer-term issues. 

Many authorities define "debt management" as the control of the 

maturity composition and terms of the marketable, interest-bearing Fed

eral debt in order to achieve specific goals*"'" Nonmarketable and 

1, See, for example, Commission on Money and Credit, Money and 
Credit: Their Influence on Jobs, Prices» and Growth (Englewood dliffs, 



special-issue Federal obligations have not generally served as a ve

hicle for debt management objectives in the postwar years, especially 

in the 1953-65 period. On June 30, 1953, for example, total non-

marketable debt (excluding special issues to Government investment 

accounts) stood at $76.1 billion. On June 30, I960, however, non-

marketable debt totaled only $5^.5 billion; and, by the end of fiscal 

1966, $55.2 billion in nonmarketable issues were outstanding. 

A number of factors account for the relative decline in the 

importance of nonmarketable public debt in the 1953-6? period. One of 

the most important is that debt management authorities possess only 

partial control over the total volume of nonmarketable securities. The 

public, for example, carries the initiative in determining the volume 

of savings bonds issued by the Treasury, since the volume of savings 

bonds outstanding depends essentially upon the response of private 

investors to fixed terms of issue. In addition, special issues to Gov

ernment agencies and trust funds are under legal constraints which 

specify that agency accounts must be managed in the interest of these 

accounts, not for the pursuit of Treasury debt management objectives.^* 

New Jersey: Prentice-Hall, Inc., 1961), pp. 91-92; Tilford Gaines, 
Techniques of Treasury Debt Management {New York: Columbia University 
Press, 1959), pp. 3-5; and Arthur Okun, "Monetary Policy, Debt Manage
ment and Interest Rates; A Quantitative Appraisal," Stabilization 
Policies, A Series of Research Studies Prepared for the Commission of 
Money and Credit (Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 
1963), p. 362. 

1. The Secretary of the Treasury is constrained by law to 
invest funds not needed for current operations in direct or guaranteed 
Federal obligations on behalf of numerous trust fund and agency accounts. 
Among these are the Federal Old-Age and Survivors Insurance Trust Fund, 
the Railroad Retirement Account, the Unemployment Trust Fund, and the 
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As noted earlier, the "basic hypothesis to he explored through 

the use of a policy reaction model is that a basic shift occurred in 

the responsiveness of debt management policy, both in terms of direc

tion and magnitude, to specific performance goals in the period of 

long-term advance refundings (September, 1960-65) as opposed to the 

immediately preceding era (1953-August, I960). If this hypothesis 

is correct, it follows that the partial regression coefficients (the 

b^'s in equation 1-6) may differ in magnitude and sign between the pe

riod of long-term advance refundings and the pre-advance refunding era. 

Moreover, under this assumption, we would expect a slightly different 

subset of operationally-defined performance goals (the Z^*s in equa

tion 1-6) to be significant in each period under study. 

Plan Of The Study 

The plan of the present study involves several parts. In 

Chapter II the major theories concerning the impact of changes in debt 

maturity on both real and financial variables are reviewed. It is sug

gested that the Keynesian and classical views about the impact of debt 

management lead to essentially the same conclusions. However, the 

recent controversy between the Hicks-Lutz expectations hypothesis and 

the segmented markets theory implies that widely divergent views exist 

today about the effect of debt management activity upon both interest 

rates and the real sector. 

Highway Trust Fund. The Secretary may create special issues on behalf 
of trust accounts and in the 1953-63 period these were required to car
ry a 3 percent coupon. He is also authorized to purchase outstanding 
issues in the open market. Furthermore, the Secretary may sell account 
holdings when it appears in the interest of the trust funds to do so. 
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In Chapter III an interest-rate model (including three measures 

of debt maturity) is applied to the period of long-term advance refund-

ings and the pre-advance refunding era. The direction and magnitude of 

the relationship between debt maturity and Treasury bill and bond rates 

is compared for these two periods and the results summarized using a 

basic Hick-Lutz analytical framework. 

In Chapters IV and V of the study the policy reaction model 

described in the preceding section is applied to the advance refunding 

and pre-advance refunding periods. The results of the multiple 

regression procedures are summarized in terms of trade-off tables and 

interpreted. 

Finally, in Chapter VI, the empirical results of the entire 

study are re-examined and avenues for further inquiry discussed. 

Particular emphasis is placed upon the limitations of the present 

inquiry and the alternative explanations which can be given to the 

results generated by both the interest-rate and policy-reaction models. 



CHAPTER II 

THE ECONOMIC IMPACT OF DEBT MANAGEMENT: 

A REVIEW OF THE LITERATURE 

Detailed studies of the economic impact of debt management are 

a relatively recent development, essentially phenomena of the postwar 

era. In contrast, the "body of doctrine which prevailed prior to World 

War II concerning debt management was primarily devoted to proposals 

for debt reduction and for insulation of the allocation of scarce cap

ital from the effects of a large publicly-held debt. 

Classical And Keynesian Debt Theory 

The term "classical" has frequently been used to describe the 

theories of debt management developed in the pre-War era."1' Perhaps, 

however, the term "defensive" debt management would be much more accu-

2 
rate. The very existence of public debt was often the cause of grave 

concern. Fundamental to much classical thinking were the notions that 

public debt, once incurred, should be retired quickly and that fiscal 

1. See, for example, Jesse Burkhead, "The Balanced Budget," 
Quarterly Journal of Economics t LXVIII (May, 195*0 • 191-216 and Thomas 
R. Beard, "Counter-Cyclical Debt Management-A Suggested Interpretation, 
Southern Economic Journal. XXX (January» 1961*), 2hb-252. 

2. The term "defensive" policy is used analogous to the defi
nition suggested by Robert Roosa for defensive monetary policy. (See 
Roosa, Federal Reserve Operations in the Money and Government Securi
ties Markets. Federal Reserve Bank of New York (New York: Federal 
Reserve Bank of New York, 1956), pp. 7-9» 

37 
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and monetary measures should be used to neutralize the inflationary 

potential of the debt. Fears of national bankruptcy prompted the idea 

that public debt should be funded into long-term bonds to insure maximum 

1 protection against impatient short-term investors. 

1. Beard, op. cit., p. 2k5, Adam Smith, for example, opposed 
the Mercantilist philosophy of using debt to divert capital from private 
uses to aggressive wars of conquest. Lack of saving by government in 
peacetime seemed to necessitate the contraction of huge national debts 
in wartime. In fact, Smith observed a strong correlation between the 
proliferation of wars and State access to private savings. Moreover, 
he argued, borrowing made sovereigns less dependent upon the accepta
bility of tax burdens to the public. 

Smith observed that debt issued hastily in response to emer
gency situations placed the government at the mercy of lenders. Ex
tremely advantageous terms were required to finance pressing needs. 
The doctrine that internal debt constituted no burden (only a financial 
transfer) was rejected. Taxation to pay interest would drive capital 
abroad. 

Moreover, debts, once created, were rarely paid off in fair 
coin. National bankruptcy seemed an inevitable consequence of a large 
national debt, observed Smith, though bankruptcy was usually disguised 
by devaluation. 

Ricardo repudiated Smith's arguments concerning the burden of 
the debt, contending that the real expense to the nation was the orig
inal diminution of capital. However, he also felt that taxation to pay 
the costs of deficit financing would raise the cost of labor and drive 
capital abroad where taxation burdens were lighter. 

John Stuart Mill suggested substantial departures from these 
earlier views. Temporary borrowing via tax-anticipation certificates 
was an acceptable and convenient method of meeting short-term public 
obligations. Moreover, not all long-term public debt was undesirable 
in Mill's view. Capital from abroad or capital which might not have 
been saved at all or employed unproductively could be intercepted by the 
State without lowering real wages. If government financing operations 
raised interest rates, then the government had become a capital com
petitor with productive investment in the private sector. If not {and 
assuming a freely adjusting loanable funds market and an inelastic 
supply), the government had borrowed funds which would not have found 
productive employment elsewhere. 

Following Mill's work, the classical literature on debt prob
lems is scanty. Marshall argued that increased willingness of busi
nesses and governments to borrow could contribute to a decline in the 
purchasing power of money. But he also observed that governmental bor
rowing up to that time had been justified to ward off national dis
aster. Sidgwick suggested a potential goal conflict between a more 
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It is interesting, however, that one important part of clas

sical economic theory «- the quantity theory of money — can be used • 

to define a positive role for debt management. The Morshallian cash 

balances equation, for example, postulates that changes in the public's 

desire to hold money will produce changes in income and prices.^ 

The basic equation in the Morshallian model is: 

(2-1) L ~ k*Y 

where L(Y) is a measure of the desire for cash balances to hold rela

tive to income and k* is the fraction of real income people desire to 

hold in perfectly liquid balances. Marshallian analysis held that a 

rise in k* (relative to actual money holdings over income) would cause 

a decreased demand for goods„ downward revisions of production sched

ules, and a fall in income (output). A decline in k1 (decreased de

sire for liquidity), on the other hand, would push up both income and 

prices as inventories of illiquid assets were expanded. 

equitable distribution of wealth and a growing public debt. Pigou 
argued that a standing debt weakened the financial position of the 
state, making it difficult to raise money in an emergency. Prudent 
governments, he suggested, steadily reduced their national debt in 
peacetime. 

See, in particular, A. Smith, The Wealth of Nations, Cannan 
edition (Hew York: Modern Librai*ys 1937) 4 Book V, Chapter 3; D. Ri-
cardo, The Principles of Political Economy and Taxation (llomewood, 
Illinois: Richard D. Irwin, Inc., 1963), PP* 139-l'*2; J* S. Mill, 
Principles of Political Economy, Ashley edition (London: Longmans, 
Green and Co., 1921), pp. 873-076; A. Marshall, Honey» Credit and Com
merce (London: Macmillan and Co., Ltd,, 1923), PP. 70-75; H. Sidgwick, 
The Principles of Political Economy, Third edition (London: Macmillan 
and Co., 1901), pp. 5^9-553, and A. Pigou, A Study in Public Finance 
(London: Macmillan and Co., Ltd,, 1928), p, 287. 

1, Alfred Mai*shall, Money, Credit and Commerce« pp. 30-39. 
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Given the L function described in equation 2-1 and an exoge-

nously-controlled money supply, Figure 2-1 shows income to be initially 

determined at Yo, where the demand for money as represented by the 

liquidity preference function L equals the money supply M."** Suppose, 

then, that the debt management authorities lengthen the maturity of 

government debt held by the private sector. This would tend to reduce 

the liquidity of private security holdings, with the public demanding 

larger liquid balances as an offset to lengthened security portfolios. 

The result would be a shift in the liquidity preference schedule L to 

L^. Decreased spending on goods results as the public attempts to hold 

larger money balances (with a fixed money supply). Prices fall as do 

output and income. In short, a lengthened debt maturity is associated 

with depressed spending, prices and income. Interest rates, conversely, 

would tend to rise (bond prices fall) as securities are sold in an 

attempt to restore liquid balances. 

On the other hand, shortening debt m'aturity would tend to in

crease the liquidity of privately-held assets. If the public now tries 

to reduce excess liquidity, the liquidity preference schedule would 

shift toward Lg. Increased spending on goods results as the public 

attempts to dispose of excess liquid balances. This attempt, given the 

money supply, produces equality of desired and actual cash balances at 

a higher level of income, output, and prices. Interest yields, on the 

1. The analysis parallels that presented by Alvin Hansen 
in Monetary Theory and Fiscal Policy (New York: McGraw-Hill, 19^9), 
Chapter 3. 
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other hand, tend to fall (bond prices rise) due to increased demand 

for relatively illiquid bonds. 

The Keynesian revolution in economic theory rejected many of 

the negative views concerning government debt developed by the 

classical school. Keynes and his immediate followers, Hansen and Ler-

ner, urged a considerably expanded role for deficit spending in an 

economic environment where the assumption of full employment appeared 

no longer valid.3. But, Keynes was not particularly explicit in de

fining a role for either debt management or compensatory fiscal pol-

2 
icy. Alvin Hansen, however, devoted considerable attention to de

fining a role for compensatory fiscal policy as a powerful control 

variable in determining the level and direction of change in national 

income. He suggested that there is nothing inherently wrong with 

deficit spending to the extent that it is "functional" in promoting 

the broad goals of full employment and reasonable price stability. 

1. The theoretical and policy clashes in debt management be
tween Keynesian and more traditional views are discussed in W. 0. 
Suiter, "Divergent Theories of National Debt," Southern Economic 
Journal. XIII (July, 19^6), 53-6U. 

2. Keynes observed that the achievement of high levels of em
ployment might require the state to "exercise a guiding influence on the 
propensity to consume partly through its scheme of taxation, partly by 
fixing the rate of interest." But, inelasticity of the marginal effi
ciency of investment schedule might also necessitate"a somewhat compre
hensive socialization of investment" to secure an approximation to full 
employment. (See The General Theory of Employment« Interest and Money 
(New York: Harcourt, Brace and Co., I960), p. 378.) With the excep
tion of similar brief references, Keynes did not establish specific 
guidelines for the conduct of compensatory fiscal policy. 

3. Alvin Hansen, Fiscal Policy and Business Cycles (New York: 
W. W. Norton and Co., Inc., 19^1). See especially pages 150-195. -



Hansen argued that the proper standard of a nation's debt capacity is 

the aggregate value of its output. 

However, the task of formulating a more explicit "functional" 

role for debt management policy was left to Abba Lerner.^ Lerner 

reasoned that fiscal measures were to be judged by results, not arbi

trary prescriptions . He suggested that the first financial responsi

bility of government was the maintenance of an aggregate spending rate 

"neither greater nor less than that rate which at the current prices 

would buy all the goods that it is possible to produce."^ Mass unem

ployment, he argued, is too high a cost to be equilibrated with the 

costs of public debt. Lerner felt, however, that governments should 

borrow money only when it was desirable for the public to have less 

liquidity and more bonds. Conversely, repayment of debt should be con

ducted "only if it is desirable to increase the money or to reduce the 

ii u quantity of government bonds in the hands of the public. In addition, 

borrowing and repayment could be used to influence the cost of credit 

and achieve an optimal level of private investment relative to the 

goals of full employment and reasonable price stability. Lerner argued 

that the potential interest burdens of large-scale deficit financing 

were not a valid argument against a positive role for debt management. 

1. A. P. Lerner, "Functional Finance and the Federal Debt," 
Social Research, X (February, 19^3), 38-51. 

2. Ibid., p. 39• 

3. Ibid., p. 1(6. 

U. Ibid., p. Ul. 



If necessary, more debt could be issued to meet both the principal and 

interest on outstanding government obligations. 

The Keynesian income model does not explicitly consider the 

impact of changes in the maturity of the public debt, much as classical 

theory did not* However, certain conclusions concerning the probable 

impact of debt management are implicit in uhe Keynesian income model. 

In this familiar model shifts in investment spending explain changes in 

national income, given the propensity to consume. Investment, in turn, 

depends upon the marginal efficiency of investment schedule in con-

Junction with the rate of interest.^" If debt management authorities 

lengthen the maturity of outstanding debt, this will raise long-term 

rates (lower bond prices) because the supply of bonds is increased. 

However, an increase in interest rates will reduce the volume of in

vestment. Income and employment will tend to fall. These effects are 

traced in Figure 3. If the maturity of the debt is lengthened, the 

long-term interest rate will tend to rise from iQ to i', some higher 

level. Given the marginal efficiency of investment schedule, invest

ment wil be reduced by AB dollars. As a result, income falls from 

Y0 to *1. 

Conversely, shortening debt maturity will tend to raise the 

prices of long-term bonds, forcing the long-term interest rate down. 

2 
Investment expands and income reaches equilibrium at a higher level. 

1. See, in particular, The General Theory of Ehrployment, In
terest. and Money» Chapter 18. 

2. Shortening debt maturity lowers long-term interest rates; 
however, by the same argument, short-term interest rates will tend to 



1*5 

LJ 

5 
CSL 

I-
CO 
LU 
CC 
L±J 

0 

MEI 

l\ 
1 \ 
1 \ 
1 \ 
1 \ 
1 ^ 
1 
1 
t 
1 
1 \MEI 

1 

B j A 

NET INVESTMENT 

o 
t- A 
LJ 

*> 

s £ Ui UJ 
H > 
U 

B 

- 0 

NET NATIONAL PRODUCT 

Figure 3. Debt Maturity Changes in the Keynesian Income Model 



1+6 

While there appear to be few common threads in the classical 

and Keynesian views on debt management, one uniformity stands out: for 

both schools of thought the issue of the proper role of governmental 

borrowing is essentially a question of fiscal -policy, i.e., decisions 

concerning the amounts of new securities sold to finance budget defi

cits or the extent of debt retirement given budgetary surpluses. In 

contrast, actions taken by debt management authorities to alter the 

composition and terms of privately-held national debt — "debt manage

ment" as defined in the present study — were not considered a proper 

stabilization mechanism. Countercyclical debt management is essen

tially a post-World War II idea."*" 

rise. Thus, the net effect on investment may be ambiguous, depending 
on the relative importance of short- and long-term rates in influencing 
investment. Warren Smith argues that the opposite movements of short-
and long-term rates consequent on changes in debt maturity merely dis
courage some investment and stimulate other investment. The net efftect, 
therefore, would appear to be of small magnitude. (See Warren I». 
Smith, Debt Management in the United States, Study Paper No. 19 for 
the Joint Economic Committee, United States Congress (Washington: 
Government Printing Office, i960), pp. 91-99 and 110-111.) The important 
question to be raised here concerns the comparative elasticities of 
long-term and short-term investment to changes in the cost of credit. 
If long-term investment displays greater elasticity to interest rate 
changes, the net effect of changes in debt maturity on investment 
spending may be substantial. 

1. An interesting exception to this statement was an article 
by Chicago economist Henry C. Simons ("On Debt Policy," Journal of 
Political Economy, LII,(December, 19^)» 356-361.) Simons was dis-

• turbed at the profusion of debt forms issued by the Treasury, al
leging that the result was confusion and uncertainty for policy makers 
and investors. Instead, he recommended that the debt be refunded 
promptly into currency and consols (having neither maturities nor call 
features) with the actual composition of federal debt to be determined 
by that "mix" necessary to stabilize a measure of the price level. 
Conversion of currency into consols and issuance of new debt in consol 
form, Simons reasoned, would be contractionary; conversion of consols 



^7 

Debate Over The Term Structure Of Interest Rates 

However, even though the possibilities for using changes in 

debt maturity as a counter-cyclical device were not seriously debated 

until the post-War era, the roots of the present debate over a proper 

role for debt management go back to the 1930's as part of a much 

larger controversy — the determinants of the term structure of in

terest rates. At the heart of the current debate between advocates 

of the expectations hypothesis and the "segmented markets" approach 

to the term structure of interest rates is the issue: "Can the mone

tary authorities alter the relationship among maturity yields on 

Government securities by changing the maturity composition of Govern

ment securities outstanding?"^ 

The Expectations Hy-pothesis 

The earliest term structure theory from the historical stand

point was the expectations hypothesis. It offered little latitude for 

or expectation of success from counter-cyclical debt management. 

into currency would be inflationary. 
Of course, debt lengthening in inflationary periods and shorten

ing in deflationary periods might force the Treasury to finance at high 
interest cost. But, Simons argued, "if we won't pay taxes to stop in
flation, we must at least pay interest!" (ibid.« p. 356.) He pointed 
out that concern over high interest costs associated with federal bor
rowing logically leads to an avoidance of prosperity (with its attend
ant higher interest rates), which is a spurious result. Governments, 
said Simons, should seek the high tax revenues which periods of pros
perity and higher interest rates imply. The interest costs associated 
with public debt are a secondary consideration* 

1. Frederick M. Struble, "Current Debate on the Term Structure 
of Interest Rates," Monthly Review. Federal Reserve Bank of Kansas City 
(January-February f 1966), 10, 
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The opening clue to the expectations theory vas supplied by 

Irving Fisher. In The Theory of Interest"*- Fisher suggested the elemen

tal proposition that "the rate of interest on a long-term loan is vir-

tually an average of the separate rate3 for the separate years" con

stituting the long-term loan. Divergence between short- and long-

term yields is not due to market imperfections, for this differential 

would persist even in the presence of substantial arbitage. He argued 

that short-term rates tend to display greater variability than long-

term yields, "which set a rough norm for the short-term rates."^ Fisher 

also suggested that a liquidity variant exists which adds to the ine

quality between rates, taking the place of some of the explicit inter

est that might normally be paid short-term investments. The normal 

yield curve, then, is upward-sloping. 

Fisher was quick to point out, however, that empirical testing 

of the foregoing propositions was likely to be exceedingly difficult, 

that institutional factors (risk aversion4 liquidity needs, and col

lateral requirements) also impinged upon and shaped the term structure 

L 
of rates. 

1. Irving Fisher, The Theory of Interest (New York: The 
Macmillan Co., 1930). See, in particular, pp. 70-71» 209-211, and 
313-315. 

2. Ibid., p. 3lU. 

3. Ibid., p. 210. 

1*. Ibid., pp. 209-211. An early empirical test of Fisher's 
proposition that the long-term rate is an average of expected short-
term yields was conducted by F. R. Macaulay, Some Theoretical Problems 
Suggested by the Movements of Interest Rates, Bond Yields and Stock 
Prices in the United States Since 1856 (Hew York: National Bureau of 
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Writing about 15 years later, John R. Hicks developed an expec

tations model of greater precision.^- Hicks observed that interest 

rates tend to differ for two major reasons: (l) variations in maturity 

and (2) differences in risk of default. Abstracting the risk factor 

momentarily, Hicks applied the theory of "normal backwardation"^ in 

commodity markets to define a loan of money as a spot transaction and 

a series of forward exchanges over the life of the loan contract. 

Thus, the rate of interest on a loan of long-term funds was concep

tualized as a spot yield for one-week money plus forward rates on a 

series of short-term loans. Hicks assumed that investors formulate 

expectations about future short-term rates (the future being 

Economic Research, 1938). See, in particular, pages 32-37. Macaulay 
reasoned that if long-term rates are related to expectations about 
future short-term yields then the call money rate should be preceded 
in its expected seasonal increase by a prior upward movement of time 
money rates (on loans of one- to six-months maturity). He found 
that the time money rate did swing upward ahead of the call money rate, 
which implied evidence of investor forecasting. 

1. Hicks, Value and Capital (Second edition; Oxford: Claren
don Press, 19I+6). See especially Chapter XI and pages 260-261. 

There is some evidence of an expectations hypothesis in Keynes' 
The General Theory of Employment, Interest and Money. The long-term 
rate of interest is viewed as a "highly psychological phenomenon" 
dependent not only on monetary policy but also on market expectations 
concerning future policy. The short-term yield is controlled by cen
tral bank policy because expectations are easily aroused that policy 
cannot be greatly altered in the short run. In Keynesian nomenclature, 
the long-term rate is governed by the conventional opinion about it3 
expected value, but there is reason to suspect that short-run expecta
tions with respect to the long-term rate are considered more important 
than future expectations of short-term rates, as emphasized by Fisher. 
(See The General Theory of Employment, Interest and Money, pp. 202-
203.) 

2. See J. M. Keynes, A Treatise on Money (New York: Harcourt, 
Brace and Co., 1930), pp. 135-1^7. 
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indefinitely long) and the long-terra rate becomes a geometric mean of 

forward short yields. In equational form: 

(2-2) (l+tRn)n = (l + (1 +t+1**lt) ... (1 + t+n-lrl * 
t 

where R is the long-term rate and r is the expected short-term rate. 

The prescripts represent the beginning of the period when the appen-

daged rate first applies, while the first subscript denotes maturity 

and the second, tha period of formulation of expectations ."^ 

Abstracting risk aversion, securities of different maturities 

are perfect substitutes in the Hicks' model. Thus, in the absence of 

trends, yields on securities of varying maturity would approach 

equality. However, the risk factor assures that securities having 

different maturities will not be perfect substitutes. In particular, 

risk aversion will push borrowers into hedging long-term assets by 

long-term borrowings. Since lenders prefer short-term loans, the 

lender will enter long-term capital markets only because expected gain 

offsets additional risk. Yield curves, therefore, will tend to be 

upward sloping, ceteris peribus» since the long-term rate must exceed 

the short-term rate by an amount necessary to induce the marginal spec-

2 ulator to undertake the increased risk of a forward contract. 

Hicks also observed that in the real world speculators do not 

equate forward rates with expected rates, but continue to move along 

the maturity spectrum until forward rates exceed expected rates by an 

1. Hicks, on. cit., p. 1^5. The notation is equivalent to 
that employed by David Meiselman in The Term Structure of Interest 
Rates (Englewood Cliffs, Hew Jersey: Prentice-Hall, 19&2)• 

2. Hicks, ojj. cit.. p. 1^7. 
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equilibrium composite of liquidity differentials. In symbols, equation 

2-2 is modified to: 

(2-3) (1 + tRn)n = (1 + tV (1 + t+1ru + t+1Llt) 

...(1 + t+nrit + t+nLlt' 

where t+1Llt, ... »t+nLit are li(lui(iity premiums for periods t+1,..., 

t+n.1 

The introduction of liquidity premiums into equations 2-2 does 

not imply that all yield curves will have positive slopes. In the 

Hicksian model, this is the normal expectation where liquidity premiums 

exist. However, if expected short-term rates are falling, long-term 

rates can lie below current short-term rates provided the expectation 

of future declines overcomes the risk-premium on forward contracts.2 

The Hicksian expectations model implies directly that neither 

monetary policy nor debt management can influence the term structure 

of interest rates unless expectations of short-term yields are changed. 

However, an even more pessimistic view about the influence of policy 

on the term structure of interest rates and, in particular, long-term 

rates was expressed by F. A. Lutz in 19^0. 

1. As will be shown later, the introduction of a liquidity var
iant is important in the theory of term structure developed by Rueben 
Kesselt The Cyclical Behavior of the Term Structure of Interest Rates, 
.National Bureau of Economic Research, Occasional Paper 91 (New York: 
Columbia University Press, 1965). The use of the liquidity variable in 
equation 2-1 is also found in Jacob Michaelsen, "The Term Structure of 
Interest Rates and Holding Period Yields on Government Securities," 
Journal of Finance, XX (September, 1965), UM-1j63. See also equation 
(7) in J. H. Wood, "The Expectations Hypothesis, The Yield Curve, and 
Monetary Policy," Quarterly Journal of Economics, LXXVIII (August, 
19614), 1*57-1*70. 
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The Lutz model^" begins with three basic assumptions: (l) accur

ate market forecasting of future short-term rates; (2) zero investment 

costs for lenders and borrowers; and (3) complete shiftability for 

lenders and borrowers. With these assumptions, it follows by the 

Hicksian conception of a standard-loan period that the long-term rate 

is an average of forward rates. If the long-term rate is an average 

of forward rates, certain elemental propositions immediately follow: 

(1) the long-term rate cannot fluctuate with the variance of 
the short-term rate due to the nature of an average;2 

(2) by virtue of the characteristics of an average, long-
and short-term rates may move in opposite directions, 
at least temporarily; 

(3) if the mean of forward rates up tothe maturity date 
of a long-term loan exceeds the current short-term 
yield, the current long-term rate will exceed the current 
short-term rate (i.e., the yield curve will have a posi
tive slope), while equality of current long- and short-
term rates indicates forward rates are not expected to 
change; and, 

(U) the return on an investment per unit time must be the 
same regardless of the form of the investment.3 

1. See F. A. Lutz, "The Structure of Interest Rates," Quar
terly Journal of Economics, LV (November, 19^0), 36-63. 

2. A similar observation is made by Hicks, oja. cit., pp. 260-
26l. 

3. Given the fact that the investor's yield is the sum of the 
nominal rate paid by the investment and any resultant capital gain (or 
minus any capital loss) divided by the purchase price of the security, 
it follows that the prices of bonds will fluctuate such that the same 
return is earned whether the original investment is long-term or a series 
of reinvestments at short-term for an identical period of time. Lutz 
observes that there is no built-in mechanism to assure that short- and 
long-term rates will be equal, but there is a mechanism for insuring 
consistency. For example, a long-term rate above the average of 
forward rates would bring about a larger volume of short-term borrowing 
to buy long-term investments, forcing the long-term yield down to its 
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The balance of the model involves relaxing the initial assump

tions, Assuming costs of borrowing per unit time are less for long-

term contracts, Lutz finds that the borrower's short- and long-terra 

rates tend to exceed the corresponding lender's rates. Assuming shift

ing of investments on the lender's side, the costs of shifting tend to 

1 give an upward slope to the lender's yield curve. 

The most interesting and relevant conclusion for the present 

essay, however, derives from relaxing the assumptions concerning per

fect foresight and homogeneity of expectations about future yields. 

Assuming absence of default risk but the presence of uncertainty about 

yield, Lutz first assumes that long- and short-term rates are equal. 

Then the expectation arises, by varying degrees among different inves

tors, that forward rates are going to be higher than the current short-

term yield. What would be impact on the term structure of yields under 

these circumstances? 

Suppose the total volume of funds is constant. Let D be the 
L 

demand for long-term funds and the counterpart in the short end of 

the market. The initial equality of long- and short-term rates at OA 

= OC is shown in Figure H. OQ dollars are invested in the long-term 

market at rate OA and OQ' dollars go to the short-term area. The sum 

of OQ and OQ* must equal a constant level of investible funds by assump

tion. If SS is defined as the supply of long-term savings brought 

proper level. (Ibid., p. Hi.) 

1. Ibid., p. U6, 
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forth "by expectations of rising forward rates, then the initial equali

ty of long- and short-term' rates will tend to be altered. A new 

equilibrium arises where the long-term rate is OA* and the short-term 

rate is OC1 as buyers sell long-terras and buy additional quantities of 

short-terms to avoid the expected loss from a rise in long-term yields. 

With a constant volume of loanable funds, OM dollars will be invested 

long and OM1 dollars short. The spread between long- and short-term 

rates wilLbe A'C', not zero.^" 

What would happen if the average expectation were for a fall 

in forward rates? The supply of savings to the long-term market would 

lie below the initial equilibrium rate OA over most of its length. The 

scale of yields would descend with increasing maturity. Borrowers 

expecting falling forward rates would not tend to borrow in the short-

term market; investors expecting falling long-term yields and rising 

bond prices would invest long. As a result, the long-term rate would 

tend to fall to an equilibrium at OB in Figure H, at which level OK in

vestment dollars are supplied to the long-term market. With total loan

able funds constant, OJ dollars would remain in the short term area 

1. The equilibrium attained assumes, of course, no changes in 
respective schedules. However, changing yields will likely shift ex
pectations about forward rates. SS will move and the final equilib
rium may yield an entirely different (larger or smaller) spread than 
depicted in Figure 2. Lutz points out that the spread between long-
and short-term rates depends upon (a) the shape of the expectations curve 
(or supply of savings curve, SS), and (b) the direction and amount by 
which this curve changes. In general, the greater the slope of the 
supply curve, the greater the spread between long and short yields. 
(Ibid., p. 53). 
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and the loss of short-term funds Q'J would cause the short-term yield 

1 
to rise to OF. 

The Hicks-Lutz model cast serious doubt on the probable effec

tiveness of both debt management and monetary policy in altering the 

term structure of interest rates. Among the more important policy 

conclusions of the model were the following: 

(1) long-term interest rates cannot be altered with the 
same speed or magnitude as short-term yields; 

(2) long-term rates cannot be changed significantly by 
shifting the term structure of private debt holdings, 
unless expectations concerning forward rates are affected; 

(3) expectations of future rates are likely to be highly 
inelastic to changes in current interest rates.2 

The combination of the Hicks-Lutz expectations hypothesis and 

economic conditions in the immediate post-War years created a hostile 

environment for the use of debi management policy as a stabilization 

device. 

The Immediate Postwar Era 

Serious proposals to employ debt management policy as a counter

cyclical tool were almost totaD.ly absent until at least a decade after 

1. Lutz believed that the short-terra yield could not long stay 
above longer-term yields, at least not for the length of time normally 
associated with a positively-sloped yield curve. He reasoned that 
banks under liquidity pressures and the strictures of the real bills 
doctrine would shift increasingly into short-term loans and investments 
when they possessed a differential rate advantage. This would drive 
short-term rates downward. See ibid.. p. 55 * n.l. 

2. Ibid., pp. 59-60. See also Tibor de Scitovsky, "A Study of 
Interest and Capital," Economic a, N.S., VII (August, 19^0), 30lt-5. 
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World War II. In the early postwar years, the absolute magnitude of 

the United States public debt seemed to discourage consideration of 

debt management as a flexible policy instrument. The total direct 

and fully-guaranteed debt of the Treasury reached an unprecedented 

peak of $280 billion in February, 19^6. It would not reach this level 

again until fiscal 1959.1 This huge debt (roughly equal to one-half 

total fixed-interest debt in the economy) generated a variety of issues 

concerning maintenance of investor confidence in the advent of rising 

yields, the extent of appropriate Federal Reserve support during 

Treasury financings, and the impact of monetary policy. 

It seemed to be widely agreed, however, that if debt management 

was to be a useful technique in promoting stable growth at full em

ployment, integration of debt management and monetary management were 

2 
a necessity. For a time proper integration of money and debt policy 

seemed to imply minimizing the impact of debt refunding operations on 

money and capital markets. 

Proposals for minimizing the impact of Treasury operations on 

general credit conditions exhibited substantial diversity of thought. 

For example, the early post-War years produced the well-known Friedman 

proposals for a 100 percent reserve requirement against bank deposits 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury. 1953. p. 30; and Annual Report of the 
Secretary of the Treasury^ 1959« p. 21. 

2. See, for example, Melvin D. Brockie, "Debt Management and. 
Economic Stabilization," Quarterly Journal of Economics. LXVIII (Novem
ber, 1957), pp. 613-628; and Robert V. Roosa, "integrating Debt Manage
ment and Open Market Operations," American Economic Review, XLII (May, 
1952), Proceedings, 21J+-35. 
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and the abolition of discretionary changes in Federal Reserve security 

holdings.^ Siiranons argued for a secondary reserve requirement against 

commercial bank deposits in the form of short-term Treasury obliga-

p 
tions. Another important proposal involved the refunding of inter

mediate- and long-term Government debt into nonmarketable securities 

under the assumption that price fluctuations would thereby be mini

mized.^ 

The dominant issue during the immediate post-War period was 

unquestionably the co-ordination of Treasury and Federal Reserve pol

icy. Discussions during the period emphasized the apparent dilemma: 

given the huge volume of Treasury debt and the tendency of investors 

to postpone purchases as interest yields began to rise, how could 

public debt be successfully marketed in a credit environment charac

terized by increased monetary restraint? 

"Successful placement" of marketable debt was an important 

objective in the early post-War years. While a sizable floating debt 

provided flexibility for future Treasury refunding operations, short-

term financing seemed inconsistent with reaching "real savers" in the 

1. M. Friedman, "A Monetary and Fiscal Framework for Economic 
Stability," American Economic Review, XXXVIII (June, 19^8), 2U5-6U. 

2. E. C. Simmons, "Secondary Reserve Requirements for Commer
cial Banks," American Economic Review, XLI (March, 1951), 123-38. See 
also W. Thomas, "The Heritage of War Finance," American Economic 
Review, XXXVII (May, 19^7), 210-215; C. C. Abbott, "The Commercial 
Banks and the Public Debt," American Economic Review, XXXVII (May, 
19^7)1 27^-75; and H. C. Simmons, "Debt Policy and Banking Policy," 
Review of Economics and Statistics, XXVIII (May, 19^6), 05-89. 

3. See the discussions by Roosa, "Integrating Debt Management 
and Open Market Operations," op. cit., pp. 223-227-
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placement of debt and also inconsistent with monetary restraint to 

counter inflation. Moreover, according to the availability doctrine, 

effective monetary policy seemed to require uncertainty concerning 

future security prices and yields. Uncertainty over the normally 

large price movements of long-term Treasury bonds, however, generally 

pushed investors into the market for certificates and bills, which 

implied both a poor market for debt lengthening operations and a 

greater potential for inflation, because banks, with larger holdings 

of short-term Treasury obligations, would find it easier to respond 

to private demands for funds. 

The necessity for Treasury-Federal Reserve cooperation in open 

market operations stimulated a variety of proposals for policy inte

gration. The pre-Accord policy of complete market support for Treasury 

debt (by pegging floor prices of Government securities) was roundly 

i 
criticized for several years prior to the Accord itself. Some observ

ers recommended as an alternative course a policy of mere "stabiliza- • 

tion" in which the Federal Reserve would, for a brief period, hold 

prices stable in the market sector targeted by the Treasury. However, 

critics emphasized the potential inequities of this approach as funds 

flowed to the stabilized sector of the market. A second criticism was 

that the necessary duration of stabilization might interfere with the 

1. See, for example, B. U. Ratchford, "Congress Studies Fiscal 
and Monetary Policies," Southern Economic Journal,, XIX (October, 1952), 
17T; A. Sproul, "Monetary Management and Credit Control," American 
Economic Review. XXXVII {June, 19^7), 3*+U-350; C. 0. Hardy, "Fiscal 
Operations as Instruments of Economic Stabilization," American Economic 
Review. XXXVIII (May, 19^8), 39^-^03; and E. A. Goldenweiser, "Douglas-
Committee Report," American Economic Review. XL (June, 1950), 392. 
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conduct of monetary policy. At what point stabilization of security 

prices was to be sacrificed for the objectives of counter-cyclical 

monetary policy remained an open question. Moreover, other critics 

contended that segmented stabilization provided too thin a measure of 

protection for marketable public debt against rising yields. 

A third proposal for the integration of debt management and 

monetary policy in the early postwar years was the maintenance of 

,,orderly,, markets. According to this proposal, Federal. Reserve open 

market operations were to be used merely to offset unusual, erratic 

movements in security prices. Fluctuations of a panicky or specula

tive character could be evened out by open market purchases or sales. 

However, orderly increases or decreases in security prices and yields 

in response to changing credit conditions were to be left untouched, 

provided the direction and speed of change was consistent with the 

broad objectives of monetary policy. The "orderly markets" rule was 

adopted by the Federal Open Market Committee in April, 1937, and rein-

p 
stated from 1951 to March, 1953. It was considered an absolute mini

mum safeguard in many post-War discussions of the Federal Reserve's 

responsibilities toward Treasury financing operations, although what 

exactly was meant by "orderly conditions" was left open. 

1. See H. C. Murphy, The National Debt in War and Transition 
(Hew York: McGraw-Hill, 1950), pp. 285-287. 

2. Board of Governors of the Federal Reserve System, Annual 
Report. 1937 (Washington: Board of Governors of the Federal Reserve 
System, 1937)» pp* 18-19. See also Clay J. Anderson, The Quest for 
Stability (Philadelphia: Federal Reserve Bank of Philadelphia, 1950), 
pp. 18-19• 
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The adoption of "bills only" policy (later modified to "bills 

usually") by the Federal Open Market Committee in March, 1953, rep

resented, at least in principle, an even weaker integration policy than 

the "orderly markets" rule. "Bills only" policy called for Federal 

Reserve open market operations in the short-end of the Government 

securities market, in the absence of disorderly conditions in inter-

1 mediate- or long-term sectors. This new approach, however, was not 

consistent with the developing theory of counter-cyclical debt manage

ment. Under "bills only" policy, periods of recession and unemployment 

called for a relative increase in Federal Reserve -purchases from the 

short-end of the market, thus lengthening the maturity of private debt 

holdings. On the other hand, monetary restraint in periods of inflation 

implied a relative increase of central bank sales in the short-end of 

the Government securities market, thus shortening private debt matu

rity. This procedure was contrary to the debt management policy im

plied by the segmented markets theory of John M. Culbertson which 

appeared in 1957. 

The Segmented Markets Hypothesis 

Culbertson opened a sharp attack on the expectations hypothesis, 

both as an explanation of the term structure of interest rates and for 

2 its pessimistic implications regarding debt management policy. 

1. Board of Governors of the Federal Reserve System, Annual 
Report, 1953 (Washington: Board of Governors of the Federal Reserve 
System, 1953), pp. 192-193. 

2. J. M. Culbertson, "The Term Structure of Interest Rates," 
Quarterly Journal of Economics, LXXI (November, 1957)» U85-517* 
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Culbertson observed that rates on short- and long-term Federal 

debt generally move in the same direction in the short run. This coin

cidence of movement, he reasoned, reflects the simultaneous impact in 

different credit markets of shifts in general credit conditions and 

substitutability between short-term and long-term debt by both borrow

ers and lenders. But, Culbertson observed, substitutability between 

debt instruments of different maturities is limited because markets are, 

in part, segmented. Therefore, a change in the debt maturity structure 

will be reflected in the term structure of market yields. 

Culbertson felt that expectations do influence relative yields, 

but this influence would be exerted primarily against long-term rates 

in the very short run.1 On the other hand, he argued, the term struc

ture of interest rates in the long run reflects three forces: (l) the 

liquidity differential between short- and long-term securities; (2) chai-

ges in the maturity structure of outstanding debt coupled with rigid

ities in the maturity structure of the demand for debt; and (3) dif-

2 
ferences in lending costs connected with loan maturity. 

Culbertson pointed out that the liquidity of debt generally 

describes its ability to be converted into cash on short notice on defi

nite and favorable terms. Liquidity, he suggested, does not depend on 

expectations, but upon the general characteristics of debt. In a 

world of perfect foresight, lenders would be unconcerned about 

1. Ibid., p. 1*09. 

2. Ibid.. p. U89. 
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liquidity. However, in the absence of market certainty, liquidity 

is demanded for protection and portfolio flexibility, 

Culbertson observed that in most cases the liquidity needs of 

the investors are matched to the estimated demands against him for 

liquidity. Therefore, many investors have intrinsic maturity pref

erences. However, relative to the demand for liquidity, liquid assets 

are scarce with the more liquid ones (currency, bank deposits, and 

Treasury securities) tightly regulated in amount. Thus, when changes 

in the term structure of the Federal debt do occur, the term structure 

of yields is also affected. 

Culbertson believed that the predominant type of investor be

havior was nonspeculative, which involved selecting "a portfolio matu

rity structure suited to the liquidity needs of the Investor and 

justified on an earnings basis by average past experience."'1* The per

vasiveness of nonspeculative portfolio adjustments suggests that the 

term structure of debt held by lenders is not a function of expected 

yields alone. Under these circumstances, changes in the maturity 

structure of debt, observed Culbertson, become important determinants 

of the term structure of yields. 

The policy implications are not too hard to draw. To the ex

tent that borrowers and lenders attempt to match the maturity struc

ture of their assets and liabilities, the market for credit instruments 

becomes segmented into a maturity distribution. Different rates of 

return for different maturities will persist even in the presence of 

1. Ibid., p. 1499. 



substantial arbitrage. Therefore, the differentials between yields 

depend, at least in part, on the interplay of the maturity structure 

of debt sought by lenders and debt maturities offered by borrowers. 

Moreover, the Treasury as the largest, most active, and continuous 

borrower in the open market can exert a differential impact on yields 

to maturity. The some reasoning applies to Federal Reserve open 
1 

market operations. 

Culbertson attempted to find empirical verification for the 

expectations hypothesis. Assuming that forward rates are correct fore

casters of future spot rates, Culbertson compared holding period yields 

on short-and long-term government securities over the same time peri

ods. There were sharp differences in holding period yields even with

in the same time span, which implied that investors were poor fore

casters of yields in government security markets. Refusing to believe 

that speculators would be so consistently wrong in their assessment of 

relative yields from investing long or short, Culbertson rejected the 

expectations hypothesis. Unfortunately, as Meiselman notes, it i3 

unlikely that the validity of the expectations hypothesis depends upon 

3 
the accuracy of investor predictions. 

1. Ibid.. p. 517. 

2. Ibid.« p. 502. 

3. Meiselman writes: "Anticipation may not be realized yet 
still determine the structure of rates in the manner asserted by the 
theory." (The Term Structure of Interest Rates, p. 12.) This observa
tion also applies to the article by Charles Walker ("Federal Reserve 
Policy and the Structure of Interest Rates on Government Securities," 
Quarterly Journal of Economics. LXVIII (February, 195*0, 19-^2.) which" 
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The controversy over the Federal Open Market Committee's "bills 

only" policy which appeared after the Culbertson article reflected an 

implicit faith that the central bank could achieve an impact upon the 

term structure of interest rates by switching from short- to long-term 

securities in its open market operations *"*• Responding to a conflict of 

found that shifts of war-time investors from short maturities to bonds 
was consistent with the expectations theory. The war-time stabiliza
tion policy froze the upward-sloping yield curve, which meant that 
short-term yields would not rise in the future, as anticipated. There
fore, the relationship between long-term rates and anticipated forward 
rates was inconsistent. Investors expected capital gains from long-
terms; hence, bond purchases stepped up. However, rejection of the 
pure segmented markets theory does not deny the possible validity of an 
intermediate position with both expectational and non-expectational 
elements. 

1. The "bills only" policy of the Federal Open Market Commit
tee brought forth both strong adherents trnd vocal critics in the late 
IPSO's. The Federal Reserve argued that by dealing in short-term 
instruments where the market was deepest, the maximum possible impact 
would be exerted on bank reserves with the shortest lag. Further, it 
was held, the term structure of interest rates should be determined 
by the private market, not the central bank. This particular belief 
was undoubtedly an over-reaction to the early postwar years when the 
Federal Reserve exerted tight control over the structure of interest 
rates, 

Additional support for "bills only" was provided by the Riefler 
doctrine which implied that, through arbitrage, the effects of open 
market operations in the short end of the market would be felt, even
tually, in all maturity sectors. (See W. Riefler, "Open Market 
Operations in Long-term Securities," Federal Reserve Bulletin. XLIV 
(November, 1958)» 1260-7U.) Moreover, it was argued, the reaction of 
commercial banks to open market operations is far more important in 
determining the structure of yields than what the Federal Reserve 
System chooses to buy or sell in the open market. 

Critics of "bills only" policy admitted the interdependence of 
interest rates, both short- and long-term, but noted the apparent lag 
between yield changes in one maturity sector and changes in the total 
spectrum of yields. A key argument was that the time required for 
shifts in short-term rates to influence long-term rates might allow 
a recession to deepen. Moreover, by leaving the determination of the 
term structure of rates to the private market, the central bank seemed 
to be abandoning its responsibilities for stabilization. (See, for 



goals « a stubborn plateau of high unemployment and severe balance of 

payments problems — the Federal Open Market Committee put the impli

cations of the segmented markets hypothesis to an operational test 

when the Committee initiated "Operation Nudge" in February, 1961."^ 

This new open market policy implied that the Federal Reserve System 

would buy and sell Government securities in virtually all maturity 

sectors in on effort to keep long-term rates low and short-term rates 

high. Moreover, the Treasury was to play its part in the new approach 

by expanding the supply of bills in order to keep upward pressure on 

2 short-term yields. 

However, in 1962, the most significant operational test of the 

expectations hypothesis appeared in the form of David Meiselinan's re

gression study of forecast errors and forecast revisions, Meiselman's 

results indicated that little might be expected from "Operation Nudge".3 

His regression equations seemed to provide support for the pure 

expectations hypothesis. 

example, J. Angell, W. Fellner, A, Hansen, S. Harris, H. Neisser, R. 
Roosa, P. Samuelson, W. Smith, W. Thomas, J. Tobin, and S. Weintraub, 
"Controversial Issues in Recent Monetary Policy: A Symposium," Review 
of Economics and Statistics. XLII (August, i960), 21*5-282; Dudley G. 
Luckett, "Bills Only: A Critical Appraisal," Review of Economics and 
Statistics. XLII (August, i960), 301-306j and Deane Carson, "Treasury 
Open Market Operations," Review of Economics and Statistics, XLI (Novem
ber, 1959), 438-UU2. " 

1. See Board of Governors of the Federal Reserve System, An
nual Report. 1961 (Washington: Board of Governors of the Federal 
Reserve System, 196l), pp. 37-^3. 

2. See, in particular, United States Treasury Department, 
Annual Report of the Secretary of the Treasury« 1961. p. ll+. 

3. Meiselman. op. cit.. p. 10.. 
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Meiselman argued that if expectations and the term structure 

of interest rates were related, then this relationship would appear 

regardless of forecasting error. As has been discussed, the Hicks-Lutz 

model assumed that investors were indifferent to uncertainty and pos

sessed similar expectations equating forward to expected rated. Mei

selman admitted the existence of speculators who would hedge their 

position to avoid risk; but, he argued, "indifferent speculators who are 

indifferent to uncertainty will bulk sufficiently large to determine 

market rates on the basis of the mathematical expectations alone. 

Thus, forward rates, which can be observed, were assumed to be unbiased 

estimates of expected rates. The expected effective yield (adjusted 

for capital gains and losses) would be the same for all riskless debt 

instruments, irrespective of term to maturity. 

However, expectations are not infallible. Forecasting errors 

will be made in the market. Meiselman postulated that investors will 

revise their expected short-term rates 'bn the basis of errors made in 

forecasting the current short-term rate."^ When the observed short-

term rate lies above its forecasted level, then predictions of future 

short-term rates will be raised. If the observed short-term yield is 

less than the forecasted level, future rate predictions will be raised 

downward. Defining the error in forecasting as the difference in spot 

and forward rates, Meiselman argued that if the expectations hypothesis 

had empirical validity, forecast errors and revisions of forecasts 

1. Ibid., p. 10. 

2. Ibid.. p. 20. 
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should be positively correlated. 

In testing his argument, Meiselman created a model composed of 

eight regression equations in which simultaneous observations of fore

cast errors and revisions were found to be significantly correlated 

in the positive direction* Considering the general linear, first-

order regression model to have the form 

(2-U) Y = B + B,X + u, 
o x * 

Meiselman found that the intercept term B was not significantly dif-
i 

ferent from zero. This implied that forward rates were unbiased es

timators of expected short-term yields. Moreover, if Bq did tend 

toward zero, then yield curves would not have a mandatory positive 

slope. Short-term rates and long-term rates would tend toward equality, 

Meiselman reasoned, and liquidity premiums could not materially in

fluence the term structure of interest rates. 

Meiselman's demonstration of the empirical validity in the 

basic assumptions of the Hicks-Lutz model created strong doubts about 

the use of changes in debt maturity to influence the terra structure of 

interest rates. Another important implication of the Meiselman approach 

was that monetary policy was not likely to be successful in determining 

long-term rates in an environment where yields were determined by a 

pure expectations error-learning model. However, subsequent theoreti

cal and empirical work has sought a middle ground between the extremes 

of the pure segmented markets model formulated by Culbertson and the 

pure expectations model of Hicks-Lutz. 

One of the early "revisionists" was Burton G. Malkiel, Using a -

combination of interview studies and data from the Treasury Survey of 
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Ownership of government securities, he found little evidence to support 

any "monistic" explanations of the term structure of rates,*1. 

Examining data from the Treasury Survey of Ownership in the 

post-Accord period, Malkiel found "no evidence of complete segmentation"^ 

as might be implied by a strict interpretation of Culbertson's model. 

The maturity distribution of the asset portfolios of major financial 

institutions appeared to be "remarkably changeable," Interviews vith 

money market bankers and bond dealers suggested that, even in the pres

ence of risk aversion and legal or conventional restraints on port

folio policy, substitutability among securities over broad maturity 

ranges was common, 

Malkiel found the Meiselman model an equally extreme explanation 

of actual market behavior. In his view, the expectations hypothesis 

implied either that demanders or suppliers have Uniform expectations or 

that professional speculators force excess demand equations for various 

maturities to be infinitely elastic at rates called for by uniformity of 

3 expectations. Neither implication seemed realistic. 

In the theoretical part of his dissertation, Malkiel construct

ed a partial equilibrium model with the level of yields and the total 

1, See Malkiel, "The Term Structure of Interest nates," Ameri
can Economic Review., LIV (May, 196U), 532-5^3. 

Ibid,, pp. 53*t-5» 

3, Malkiel examined the market letters of four bond invest
ment advisors: Moody's Bond Survey; S, Porter, Reporting on Govern
ments ; T, Goldsmith, Goldsmith's Washington Service; and Murray Oly-
phant, "Government Bonds," Banking (1958-^1 period.) Disagreements 
over both the direction and magnitude of future rate changes vere 
common. 
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demand and supply for loanable funds given. The theoretical question 

posed: what rate structure makes investors and borrowers satisfied 

with their relative holdings of different debt maturities? 

The Malkiel model assumed that longer maturities experience 

larger price changes for given yield change and that changes in bond 

prices occur at a decreasing rate, the longer the term to maturity. 

Malkiel postulated a "normal" distribution of interest rates which ap

pear to all investors to be equally probable (in the absence of defi

nite counter expectations) and beyond which expected rates will not go. 

Suppose at the moment yields to maturity are equal. In the 

absence of alternative information, investors will consider the expect

ed value of such a distribution of rates to lie above present yields. 

The higher expected rates will lead to falling bond prices. However, 

since longer maturities experience larger price changes, investors will 

tend to move from long-term bonds to short-term securities to prevent 

the greater losses associated with bonds. Long-term rates will rise 
"JM1 * 

while short-term rates fall, giving the yield curve a positive slope. 

Equilibrium will occur when expected gains are the same for securities 

in all maturity areas. 

p 
Michaelsen suggests that under the assumptions of the Malkiel 

model the following relation holds: 

1, Malkiel, op. cit.» pp. 539-5^2, 

2. Jacob Michaelsen, "The Term Structure of Interest Rates and 
Holding Period Yields on Government Securities," Journal of Finance, 
XX (September, 19&5), M^-U63. 
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(2-5) 1+tRn) = ^1+trXt^ ^1+t+lrlt+t+lLlt^•'^1+t+nLlt+t+nrlt^ * 

where r and L ore appropriately weighted averages of the expecta-
l"fc 

tions and liquidity premiums of the individual market participants. 

Malkiel's model indicates that in the extreme case developed 

by Meiselraan (where there are no maturity preferences and expectations 

are identical), relative supplies of debt are irrelevant. However, in 

the case where expectations are uniform, but definite maturity pref

erences exist, the term structure of yields is sensitive to changes in 

the maturity composition of debt. In still a third situation, where 

diverse expectations and definite maturity preferences exist (con

sidered by Malkiel as the most relevant case), the influence of 

shifts in debt maturity is also likely to be important."*" 

The conclusions of the Malkiel study suggested that transactions 

costs, diversity of expectations, and institutional maturity preferences 

be included in any explanation of the term structure of interest yields. 

However, while changes in the maturity structure of the public debt 

seemed to affect the term structure of interest rates, the degree of 

2 
impact was considered uncertain. 

Following David Meiselman's finding that the expectations hypo

thesis had some empirical content, subsequent debate on the term struc

ture of rates has essentially concerned itself with the reliability of 

Meiselman's conclusions. Malkiel*s work is just one example. 

1. Malkiel, od. cit., pp. 539-5^2, 

2. Ibid., p. 5^2. 
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Grant used Meiselman's methodology to test the expectations 

hypothesis against yield curves on British government debt.^ The 

results were negative; in particular, large positive forecasting errors 

were found to be associated with a wide variety of changes in forward 

rates. Grant's regression equations implied a characteristically 

upward-sloping yield curve for quarterly data over the 192U-62 period. 

Wood showed that Meiselman's error-learning model assumed elas

ticity of expectations about future rates with respect to current 

2 rates. This seemed to be at variance with the Hicks-Lutz model, which 

implied that expectations of future short-term rates were highly in

elastic to changes in current rates. Assuming elasticity, Wood demon

strated that a Federal Reserve swap operation (the simultaneous pur

chase and sale of securities of different maturities) could change the 

term structure of interest rates, although total reserves would be 

unchanged. An important implication of Wood's findings was that if the 

Federal Reserve buys long-term and sells short-term securities, short-

term rates will rise initially; however, an upward revision of expec

tations concerning future short-term rates will eventually cause 

1. J. A. G. Grant, "Meiselman on the Structure of Interest 
Rates: A British Test," Economica, N. S., XXXI (February, 196*0, 51-71-

2. John H. Wood, "The Expectations Hypothesis, The Yield 
Curve, and Monetary Policy," Quarterly Journal of Economics, LXXXVIII 
(August, 196U), 1+57-1*70. See also Wood, "Expectations, Errors, and 
Term Structure of Interest Rates," Journal of Political Economy, 
LXXI (April, 1963), 160-171. 
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equilibrium long-term yields to rise relative to equilibrium short-term 

yields.^ 

Kessel accepted Meiselman's conclusions about the importance of 

expectations, but argued for the inclusion of a liquidity variant in 

2 
the expectations model. He suggested that forward rates are a com

posite of expected rates and liquidity premiums. The Hicksian assump

tion that transactors are risk avoiders and the Hicks-Keynes principle 

of "normal backwardation" were enlisted in Kessel's model to show that 

forward rates must be high estimates of future short-term yields. 

If this is correct, then short- and long-term issues would not 

be perfect substitutes in the market. Short-term securities would be 

better "money substitutes" than longer-term obligations."^ To the ex

tent that liquidity premiums are important, an avenue appeared to be 

open for debt management to exert an impact upon the term structure of 

yields through variations in total liquidity. 

Michaelsen'* attempted to test the analyses of Malkiel and Kes

sel empirically. Using Treasury bill and bond holding period yields 

for the 1951-62 period, Michaelsen found that both expectations and 

maturity preferences affected the term structure of yields. However, 

Michaelsen also observed a strong similarity of expectations "over the 

1. Wood, "The Expectations Hypothesis, The Yield Curve, and 
Monetary Policy," op. cit.. U69-U70. 

2. Reuben A. Kessel, The Cyclical Behavior of the Term Struc
ture of Interest Rates, National Bureau of Economic Research, Occasion
al Paper 91 (New York: Columbia University Press, 1965). 

3. Ibid., p. 97. 

U. Michaelsen, op. cit. 
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relatively short planning horizons relevant for holding Treasury 

bills."1 

2 
Dudley Luckett has argued that the Hicks-Lutz and Malkiel the

ories are mathematically equivalent. From this, it follows that Mei-

selman's operational test might not be able to distinguish between the 

two theories. Luckett observed that the Hicks-Lutz theory was based 

upon long-term market forecasts of short-term yields in contrast to 

Malkiel*s assumption of short-term forecasts of long-term rates. To 

Luckett, the latter assumption appeared to be more reasonable for it 

implied that open market operations could "twist" the yield curve if 

expectations about long-term rates were altered in the short run. 

Summary 

Both Keynesian income analysis and the quantity theory of money 

implied a positive role for counter-cyclical movements in debt matu

rity. An explicit role for debt management policy, however, was not 

developed by either school, due principally to an emphasis on fiscal 

policy and the broader issue of social balance. 

The debate which ensued over the determinants of the term struc

ture of interest rates following the appearance of the Hicks-Lutz ex

pectations model brought the question of counter-cyclical debt manage

ment into the open. The analyses of Hicks and Lutz implied a minimal, 

1. Ibid., p. 1*63. 

2. D. G. Luckett, "Multi-Period Expectations and the Term 
Structure of Interest RatesQuarterly Journal of Economics. LXXXI 
(May, 1967), 321-329. 

3. Ibid., p. 325. 



75 

even non-existent, role for debt management in influencing relative 

yields. It was held that relative yields depended on expectations of 

future short-term rates. Unless debt management could influence these 

expectations, it could not significantly alter the term structure of 

interest rates. 

The immediate post-War period temporarily halted the debate 

over the determinants of relative yields. Questions concerning the 

proper integration of monetary and debt policy dominated the early 

postwar years. Proposals abounded for minimizing the impact of debt 

operations on money and capital markets. Moreover, the adoption of 

a "bills only" policy by the Federal Open Market Committee in 1953 

implied a rejection of any potential gain from variations in the term 

structure of the Federal debt. 

The segmented markets analysis outlined by Culbertson in 1957 

added stature to the growing dissatisfaction with "bills only" policy 

in the late 1950's. The new theory implied that yield differentials 

depended, in part,on the interplay of the maturity of debt offered by 

borrowers and that sought by lenders. This suggested that the Treasury 

as a large, active borrower and the Federal Reserve through open market 

operations could alter the maturity structure offered by borrowers and 

exert an impact on relative yields. 

David Meiselman•s The Term Structure of Interest Rates, how

ever, cast serious doubts on the potential success of debt management 

policy in altering relative yields. Meiselman argued that the expec

tations hypothesis appeared valid, based on a regression study of spot 

rates and forward rates which showed forecast errors and forecast 
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revisions to "be positively correlated* He also failed to find evidence 

of important liquidity premiums. 

Developments since the publication of Meiselman1 s findings have 

tended to modify the extreme positions represented by the expectations 

hypothesis and the segmented markets model. In a detailed study of 

institutional portfolios, Malkiel found no evidence of complete segmen

tation, but he also found considerable diversity of expectations and 

institutionalized maturity preferences. His theoretical model implied 

that only in the extreme case where maturity preferences were zero and 

expectations identical would relative supplies of debt be irrelevant. 

In another study, Grant was unable to support the Meiselman hypothesis 

with regressions involving British yield curves. Moreover, Wood built 

a model based on Meiselman1s assumption of the elasticity of expected 

rates to current rates which hinted that Federal Reserve swaps could 

twist the yield curve, Kessel argued that the Meiselman model was in

complete without a liquidity variable. And, an operational test by 

Michaelsen found that both expectations and maturity preferences were 

important in explaining relative Treasury bill and bond holding period 

yields. Finally, Luckett demonstrated the mathematical equivalence of 

the Malkiel theory and the Hicks-Lutz model. Luckettfs argument seemed 

to weaken Meiselman's results, since it implied that the latter*s re

gressions could not distinguish between the Hicks-Lutz and Malkiel 

analyses. 

The current status of term structure theory suggests that only 

in a pure expectations model (with "zero maturity preferences and* 

homogenous expectations) can debt management's potential impact on 
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relative yields be ignored. On the other hand, if expectations are 

hetergenous and definite maturity preferences exist, changes in debt 

maturity can exert a significant impact on the term structure of inter

est rates. 



CHAPTER III 

REGRESSION MODELS OF THE IMPACT OF DEBT MATURITY CHANGES 

Much of the literature on the terra structure of interest rates 

reviewed in Chapter II suggests that shifts in debt maturity can par

tially explain changes in market yields. The magnitude of impact, how

ever, is in dispute. The purpose of the present chapter is to derive 

limited models, based on partial equilibrium analysis, to test the fol

lowing hypothesis: a fundamental difference in the impact of changes 

in public debt maturity on selected Treasury bill and bond rates 

existed between the pre-advance refunding era (1953-August, i960) and 

the advance refunding period (September, I96O-I965). 

Debt Management Policy Changes 

In September, 19^0, the first advance refunding of intermediate-

term (6- to 9-year) Government securities into long-term bonds (20 to 

38 years to maturity) was announced by the United States Treasury. 

This initial long-term refunding, involving about billion in new 

bonds, was followed by 7 advance refundings for the placement of bonds 

in excess of 10 years to maturity, the last occurring in January, 196?• 

The eight total advance refundings involving long-term bonds resulted 

in the addition of $U5.6 billion of new Treasury issues to private sec

tor portfolios. Moreover, the average maturity of the total marketable 

debt, which stood at 50. U months in September, i960, reached a high of 

78 
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6k,5 months In January, 1965. Even in December, 1965, average debt 

maturity was 9.1 months higher than in September, I960. 

As noted in Chapter I, the Treasury argued that the advance re

funding technique minimized the "market churning" characteristic of 

traditional cash and exchange offerings of bonds for under-one-year 

maturities. Under the advance refunding approach, it was argued, new 

long-term bonds would merely be substituted for maturing bonds and 

notes in the portfolios of long term investors. The result would be 

a negligible impact on the flow of long-term savings into markets for 

corporate and municipal obligations,"** 

By contrast, in the traditional exchange offering for maturing 

issues, the Treasury pointed out, short-term investors generally held 

"rights" in the form of maturing issues. Long-term investors seeking 

access to the new exchange offering of bonds were forced to surrender 

potential capital funds for "rights". The result was an absorption 

of long-term funds analogous to a cash offering of corporate or Treas

ury bonds. In advance refundings, however, presumably investors ab

sorbing the new offerings would merely replace old intermediate- and 

O 
long-term issues with new bonds. The anticipated result was a 

1, See United States Treasury Department, Exhibit 22, Annual 
Report of the Secretary of the Treasury, I960, pp. 312-313. 

2, Ibid., p. 313. Advance refundings of the Junior variety 
{involving securities of the l-to-5-year maturity spectrum) and pre
refundings (involving floating-debt issues) are difficult to fit into 
this argument. Commercial banks dominate the under-5-year maturity 
range. Lengthening debt maturity through bond offerings exceeding ten 
years to maturity may generate considerable market activity in "rights" 
to the extent that exchanges occur between under-5-year debt and long-
term bonds. This effect will be minimized, of course, to the extent 
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lengthened debt maturity structure through a non-market substitution 

within the security portfolios of long-term investors. The Treasury 

argued that long-term interest rates on both private and governmental 

issues would be affected in only a minimal way.^ 

A major shift in Federal Reserve open market policy, which had 

V 

important implications for the impact of debt management on the economy, 

also occurred during the early 1960's. This was the abandonment of 

"bills only" policy by the Federal Open Market Committee in February, 

1961. The deteriorating United States balance of payments situation, 

particularly in the capital account, and the sharp decline in bill 

rates during the I960-61 recession apparently motivated the Federal 

Reserve to begin trading in Government securities having maturities 

2 of up to 10 years. The Federal Open Market Committee declared its 

intention to avoid direct pressure on short-term rates and to moder

ate the upward drift in long-terra rates.^ 

that under-5-year issues are held by long-term investors as liquidity 
reserves. 

1. There is some evidence that in I96U and 19&5 "the Treasury 
began placing less reliance on the "market churning" argument. Secre
tary Dillon, for example, in a statement before the Joint Economic Com
mittee (February, 1965) emphasized instead the improvement in debt 
maturity structure, the reduced dangers of attrition, and the avoidance 
of an inflationary liquidity impact accruing from successful advance 
refunding operations. See United States Treasury Department, Annual 
Report of the Secretary of the Treasury, 1965+ pp. 27^-280. 

2. Board of Governors of the Federal Reserve System, Annual 
Report, 1961, pp. 39-^3. 

3• Ibid., p. 1*0. 
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As Beard notes the co-existence of long-term advance refund-

ings and Federal Reserve purchases of bonds in the open market created 

something of a policy paradox. It was difficult to see how open market 

operations could twist the yield structure toward lower long-term rates 

and higher short-term rates when the Treasury was sharply expanding the 

supply of maturities exceeding five years. The theory of counter

cyclical debt management suggested an entirely opposite result: long-

term yields should have been higher and short-term yields lower than 

they would have been in the absence of substantial debt lengthening 

through advance refunding. 

Official pronouncements regarding Treasury-Federal Reserve 

policy in the 1961-65 period frequently describe it as an effort to 

simultaneously protect the international reserve position of the dol

lar and stimulate domestic expansion through the encouragement of 

2 
lower long-term interest rates. There were some economists who dis

agreed, however. Culbertson, for example, emphasized the deflationary 

consequences of the steady decline in Treasury debt under five years to 

maturity. In December, 1961, publicly-held Federal marketable debt 

1. Thomas R. Beard, U. S. Treasury Advance Refunding (Wash
ington; Board of Governors of the Federal Reserve System, I96U)t 
pp. 59-60. 

2. See, for example, Council of Economic Advisers, Economic 
Reuort of. the President. 1963 (Washington: Government Printing 
Office, 19fT3T, pp. 55-59. 

3. J. M. Culbertson, "The Recent Policy Mix and Its Implica
tions," Journal of the American Statistical Association^ LIX (June, 
I96U), Proceedings of the Business and Economic Statistics Section, 
362-366. See, in particular, page 36U. 
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under five years to maturity stood at $121.3 billion. From this point, 

a downward trend developed, such that by December of 1965 the figure 

was $110.5 billion. Culbertson regarded this sharp decline in rela

tively liquid debt as a restrictive debt management policy which would 

force long-term rates higher and short-term rates lower than might 

otherwise have prevailed. Counter-cyclical debt management policy, 

suggested Culbertson, demanded that the Treasury stay out of the long-

term market and augment the supply of short-term debt held by the 

private sector. 

A number of questions remain unanswered in the wake of the con

troversy between proponents of Treasury-Federal Reserve debt management 

policy, 19^1-65» and the critics of that policy. For example, did debt 

lengthening through advance refunding put long-term interest rates un

der significant upward pressure? Or, was there some truth to the Treas

ury's contention that changes in debt maturity achieved through advance 

refunding minimized market churning, such that interest rates were only 

negligibjy affected by debt lengthening? Was the Federal Reserve's im

pact on the maturity of Government securities held by the private sec

tor sufficient to offset debt-lengthening operations and boost short-

term interest rates, while minimizing upward pressure on long-term rates? 

1. Ibid., p. 365. There is some evidence that Federal Reserve 
purchases of Treasury notes and bonds were not specifically intended to 
push long-term yields down. Purchases of maturities over one year were 
often cited as defensive operations to avoid downward pressures on bill 
rates, while promoting monetary ease. At least, the positive effort to 
reduce long-term borrowing costs, if it existed, was not emphasized in 
summaries of System open-market transactions. See, for example, Robert 
W. Stone, "Federal Reserve Open Market Operations in 1962," Federal Re
serve Bulletin, XLIX (April, 1963), 1*29-1*57. 
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It is certainly not feasible to consider all these questions in 

the present study. However, some empirical evidence will be presented 

relevant to the following hypothesis: a shift in the magnitude and 

direction of impact of Federal debt maturity on the Treasury 3-month bill 

rate and the 10-year bond rate existed in the advance refunding period 

{September, 1960-65) when compared to the "bills only" period (1953-

August, i960). 

Directions of Debt Management Impact 

The theoretical analyses reviewed in Chapter II suggest that 

shifts in debt maturity can alter the level of total demand, either di

rectly or indirectly, by affecting relative interest rates. This impact 

of debt maturity on relative market yields can arise from several 

sources. 

Compositional shifts in public debt, for example, alter the 

relative quantities of short- and long-term debt available to the pri

vate sector. To the extent that private investors desire a different 

composition in their Government security holdings, portfolio substi

tution will occur. The substitution process produces changes in the sup

ply and demand functions for various debt claims and, therefore, in

fluences security prices and yields, indirectly affecting total demand. 

Expectations are also influenced in the wake of large-scale 

Treasury financings and probably even by central bank swaps. For ex

ample, the market may conclude that Treasury-Federal Reserve policy is 

committed to an undetermined rise in short-term rates, but to prevent 
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any appreciable rise in long-term rates. An expectational shift may 

thus be induced, driving long-term prices upward and short-terra prices 

downward in greater measure than might be expected from the mechanical 

leverage of open market operations alone. 

While it is analytically useful to distinguish between portfolio 

effects and expectational effects, the model developed in this study 

cannot do so. To conclude, for example, that average debt maturity 

was a significant explanatory factor in explaining bill rates leaves 

open the question of whether the expectations factor or compositional 

shifts in investment portfolios were largely responsible. No attempt 

will be made to resolve this issue in the present study. 

Two Approaches to Interest Rate Models 

There are two basic approaches to the explanation of market 

prices and yields: a general equilibrium approach in which the deter

mination of any single price rests upon the determination of all pri

ces; and, a partial equilibrium approach in which certain key variables 

relevant to a particular price are allowed to_vary, other influences 

held constant. 

Presumably, all prices and interest rates are to some extent 

interdependent, A shift in the demand or supply function for any asset 

sets in motion changes in prices and factor employments which result in 

widespread movements throughout the whole price system. Under a general 

equilibrium approach, explaining the price of any one asset can force 

the researcher into a methodology similar to the Friedman demand-for-money 
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1 
model. That is, at minimum, the quantity demanded of any asset would 

"be dependent on a general index of all prices, the yield applicable 

to all forms of marketable debt obligations (varying in degree of de

fault risk, income uncertainty, and maturity), equity yields, and ap

preciation (or depreciation) "in the money value of physical goods. In

come, wealth, and composite variables to account for personal tastes 

also suggest themselves as explanatory factors of the demand for as

sets. 

Therefore, to the extent that the supply of financial assets is 

known and the level of income constant, the prices and yields of all 

financial assets would be dependent on the solution of a system of ex

cess demand equations having the form 

(3—1) {p2»****Pg)» 

where there are a goods to be traded and the excess demand function for 

the numeraire, being determined, is omitted. A long-run equilibrium 

solution would rest on the assumptions of maximized consumer utility, 

profit maximization, and the clearing of all markets. 

The methodological superiority of the general equilibrium system 

is perhaps more than counter-balanced by its lack of operationally. 

Admitting that in financial markets all prices are mutually determined, 

the present chapter has a much more limited purpose than the simultane

ous determination of all asset prices and interest yields. Instead, 

1. Hilton Friedman, "The Quantity Theory of Money - A Restate
ment," Studies in the Quantity Theory of Moneyt Milton Friedman, editor 
(Chicago: University of Chicago, 1956T7 PP» 3-21. 
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the liquidity preference approach which emphasizes certain key variables 

seems more appropriate for the limited purposes of this study. 

Liquidity Preference Analysis 

One of the outstanding contributions of Keynesian liquidity 

preference analysis was the creation of a partial equilibrium model re

vealing important insights with a minimum of explanatory variables. 

Liquidity preference theory focuses on the demand for and supply of cash 

to hold in a stock analysis confined to the short run. 

For a number of reasons this theory does not mesh well with a 

Walrasian general equilibrium framework. By emphasizing the demand 

for money to hold, the interdependency of demand and supply functions 

1 
for cash is seriously weakened. Moreover, despite Professor Hicks' 

demonstration of the formal equivalence of a theory of the demand and 

2 supply for loans and liquidity preference analysis, there remain im

portant variants in the liquidity preference theory not resolvable into 

a system of excess demand functions. As Tobin observes, liquidity 

preference does not concern itself with the full range of asset choice. 

The magnitude of the commitment of wealth to monetary assets is assumed 

to be given. The question then becomes how much of a given total is 

to be divided between cash and alternative monetary assets. 

1. See, for example, Abba P. Lerner, "Interest Theory—Supply 
and Demand for Loans or Supply and Demand for Cash," Review of Economias 
and Statisticst XXVI (August, 19^0)» 38-91* 

2* J. R. Hicks, "A Rehabilitation of 'Classical' Economics?" 
Economic Journal, LXVII (June, 1957), 278-87. 

3. James Tobin, "Liquidity Preference as Behavior Towards Risk," 
Review of Economic Studies, XXV (February, 1958), 65-86. 
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Patinkin has cautioned against the Keynesian unleashing of a 

Pandora's box of expectations and uncertainty,"*" In a system where 

money serves only as a means of payment under conditions of perfect in

terest and price certainty in the long run, a general equilibrium 

analysis may be appropriate. But in the short run, where uncertainty 

necessitates a liquidity premium and rapidly changing expectational 

forces alter the basic conditions for equilibrium, the long-term equi

librium may be irrelevant. In the short run, at least, the equality of 

demand and supply conditions for cash is a necessary and sufficient con

dition for equilibrium in the flow of loans. Because the present study 

focuses upon the short-run determinants of interest rates, liquidity 

preference analysis appears to provide an appropriate framework for the 

regression model developed in this chapter. 

Liquidity preference analysis poses the choice between cash and 

a single, indefinite maturity, essentially riskless asset bearing a 

positive rate of return. The long-term interest rate approaches a 

level consistent with the demand for and supply of cash, ceteris t>eribus. 

The demand...for cash, in turn, depends directly upon the level of income 

and inversely upon the rate of interest. The supply of cash is an ex

ogenous variable, controlled by central bank policy. 

In symbolic terms, the transactions demand for money balances 

(D^) may be described by 

(3-2) Dt a B0 + Bx (Y) 

1. Don Patinkin, Money, Interest, and Prices? An Integration 
of Monetary and Value Theory (second edition • New York: Harper and 
Row, 1965/. 
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where Y is a measure of spending. If the supply of cash is exogenously 

controlled and is constant, then the velocity of total money vill vary. 

Under these assumptions, equation 3-2 would describe the cash "balances 

(Cambridge) model. However, the liquidity preference model adds an 

additional equation: 

n 

(3-3)D(iL) = 2 % 
k=0 

where D(i^) defines a schedule of desired money balances held to satis

fy the speculative motive. According to equation 3-3, there is an 

asset demand for cash inversely related to movements in the long-term 

interest rate (iL).*1' 

In Figure 5 equations 3-2 and 3-3 are combined to form the N 

function (3-U) N(iL) = DT + D(iL>, 

where N is the total demand for money. If the money supply is fixed 

at MM, an increase in the level of spending moves DT to the right. With 

D(iL) unchanged, N(i^) moves to the right as well, causing the long-

term interest rate to rise. Since the supply of money is unchanged, a 

larger transactions volume is made possible by a rise in the velocity 

of total money. On the other hand, a decline in the level of spending 

reduces transactions demand (Dgi). With the speculative demand for cash 

unchanged, the long-term interest rate must fall; total velocity will 

also be reduced. 

Debt Maturity Changes and Liquidity Preference 

What changes occur in the equilibrium long-term interest 

1. Tobin, "Liquidity-Preference as Behavior Towards Risk," ojj. 
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Figure 5. Liquidity Preference Equilibrium 
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rate if debt maturity is introduced as an explanatory variable? 

In liquidity preference analysis the answer depends upon 

whether or not long-term debt is regarded by investors as less liquid 

than short-term debt. If it is, then debt lengthening operations will 

result in a net decrease in liquidity as long-term bonds replace more 

liquid notes and bills. Shortening debt maturity, on the other hand, 

will replace relatively illiquid bonds with comparatively liquid short-

term obligations. 

The analysis may precede along two different routes at this 

point. Beard argues from the vantage point of the cash balances 

model.*'' If lengthening debt maturity reduces the liquidity of private 

sector wealth, the public will tend to move from goods and non

monetary assets to money. The transactions demand schedule (Dip) 

shifts to the right as larger money balances are demanded at every 

level of income. Prices of goods and bonds fall. The long-term 

Interest rate will, therefore, tend to rise. 

Conversely, as debt maturity is shortened, the public will de

mand smaller transactions balances. Purchases of goods and bonds will 

increase and their prices will tend to rise. The long-term interest 

rate, therefore, will be pushed down. 

An alternative approach is to consider the potential impact on 

the asset demand for money {D(i^)). Bond prices generally display a 

cit.. 67-70. 

1. Beard, "Counter-cyclical Debt Management—A Suggested 
Interpretation," op. cit., 2h6-2k7. 
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significantly larger variance than prices of short-term securities. 

The long-term investor, therefore, generally faces a more volatile mar

ket. Lengthening debt maturity vill increase the capital uncertainty of 

private security portfolios."** Given the level of spending, increased 

capital uncertainty will boost the demand for speculative balances. 

Speculators will try to hedge the risks associated with lengthening 

investments with larger idle balances. The long-term rate, therefore, 

will be pushed upward. 

On the other hand, shortening debt maturity reduces the capi

tal uncertainty of private security portfolios. Other things equal, 

the desired level of speculative balances will fall and, given the 

level of spending, the long-term rate will decline. 

Liquidity preference analysis suggests that "twisting" of the 

term structure of interest rate3 also results from changes in debt ma

turity. Lengthening debt maturity increases capital uncertainty. Spec

ulators may hedge lengthened portfolios by holding more short-term 

debt as well as larger money balances. Therefore, as short-term debt 

is replaced by long-term debt, demand for short-term securities rises, 

forcing their prices up and effective yields down. The net impact ia 

a widening of the yield spread as long-term rates rise while short-

term rates fall. Conversely, shortening of debt maturity reduces the 

demand for highly liquid investments. Short-term yields rise (as prices 

1. Long-term investments also tend to carry more risk as to 
principal. However, this particular risk factor is assumed away in 
liquidity preference analysis. Therefore, uncertainty as to effective 
yield is the only risk factor considered here. 
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fall on relatively liquid debt) and long-term yields tend to fall. 

The net impact is to narrow the yield spread if the yield curve is 

upward-sloping. 

Results of Previous Studies of Debt Maturity Impact 

Recent empirical studies of the impact of shifts in public debt 

maturity have generally yielded negative results. 

A regression study by W. A. McCleary (1967)"*" used a demand-

supply model for the financial sector in attempting to explain the 

ratio of the long-term rate to various short-term rates on U.S. govern

ment securities. Examining quarterly data for the period 1951-61*, 

McCleary found that the relative supply of long-term debt was signifi

cant in a negative direction. This is opposite to the result implied 

by theory. McCleary concluded that his findings contradicted the mar

ket segmentation hypothesis and tended to support the expectations 

theory. On the other hand, two monetary policy variables -- the dis

count rate and the level of free reserves — were found to be statis

tically significant, in the expected direction, in explaining yield 

ratios. 

J. S. Hunter (1966) made a study of shifts in portfolio com

position for major investor groups which suggested that a reasonable 

degree of fluidity existed between maturity segments of the government 

1. McCleary, "Monetary Policy, Debt Management, and the Term 
Structure of Interest Rates" {unpublished Doctoral dissertation, The 
University of California, Berkeley, 19^7 )• 
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securities market. These shifts appeared to be motivated by expecta-

tional and liquidity considerations and, therefore, did not offer 

support for the segmentation hypothesis. Furthermore, Hunter argued, the 

secular goals of debt management and balance of payments problems would 

severely constrain the potential use of counter-cyclical debt manage

ment. 

2 
Arthur Okun (1963) used a regression model to test the rela

tive influence on the Treasury long-term bond rate and the 91-day bill 

rate of changes in the money supply and debt maturity. The study used 

quarterly observations for the period 19^6-1959. The debt maturity 

variable was a weighted index of marketable Treasury long-term bonds 

held by the private sector. Average debt maturity proved insignificant 

at the five percent level in explaining either the bond rate or the bill 

rate. Okun concluded that the controversy over "bills only" policy 

significantly exaggerated the importance of what the Federal Reserve 

3 
buys in the open market. 

In contrast to the generally negative results of the preceding 

studies, R. H. Scott constructed a mathematical demand and supply model 

using the average maturity of the total marketable debt (including 

1. Hunter, "Counter-cyclical Debt Policy in Theory and Practice" 
(unpublished Doctoral dissertation, Princeton University, Princeton, 
1966). 

2. Okun, Research Study Four, "Monetary Policy, Debt Manage
ment and Interest Rates: A Quantitative Appraisal," Stabilization Poli
cies, A Series of Research Studies Prepared for the Commission on Money 
and Credit (Englewood Cliffs, New Jersey: Prentice-Hall, Inc., 1963), 
pp. 331-380. 

3. Ibid., p. 380. 



marketable debt holdings of the Federal Reserve and U. S. government 

agencies and trust funds) to explain selected interest rates in the 

1 
1952-59 period. Scott found that debt maturity was a significant 

explanatory variable at the 5 persent level in explaining certain bill 

and long-term bond rates. All the signs of the regression coefficients 

were in the theoretically expected direction except for that associated 

with the long-term bond rate. 

Questions Left Open By Preceding Studies 

A number of important issues remain unresolved in the wake of 

these studies of debt management impact. 

First, the possible differential effects of changes in debt man

agement technique must be considered. The advance refunding technique 

may have altered the impact of changes in debt maturity upon relative 

interest yields. A study covering the period prior to and after i960 

as a single unit may have yielded misleading results due to the basic 

change in policy technique which occurred within that time period. 

Second, it is important to recognize the influence of Federal 

Reserve policy upon the maturity of Government securities held by the 

private sector and upon money market and capital market rates. Of par

ticular interest is the Operation Nudge period in which policy moves 

1. Scott, "Liquidity and the Term Structure of Interest Rates," 
Quarterly Journal of Economics, LXXIX (February, 1965), 135-1^5* See al
so by the same author "An Empirical Look at Debt Management," Journal 
of the American Statistical Association. LVII (June, 1962), Proceedings, 
130-137. 
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were (ostensibly) made to "twist" the yield structure. Thus, an im

portant question arises regarding the key variables which explain the 

differential between bill and bond rates in the period after i960. 

The conflicting results of previous studies suggest several 

statistical problems indigenous to economic, and especially time series, 

data. For example, high intercorrelation among the independent variables 

(multicollinearity) was particularly evident in both the Okun and Scott 

studies.Goldberger argues that severe multicollinearity may prevent 

reliable estimates of the individual effects of each variable. The re

spective magnitudes of the individual regression coefficients become 

2 
uncertain. If the independent variables are highly intercorrelated in 

the original explanatory model, one corrective procedure is to remove 

the more highly correlated variables and present them in separate equa-

3 tions. Accordingly, in this study, any two variables which appear to 

1. See, in particular, Scott, "An Empirical Look at Debt Manage
ment," on. cit., 137 and Okun, op. cit., 331. 

2. A. Goldberger, Tonics in Regression Analysis (New York: Mac-
millan, 1968), pp. 79-83. The author also points out, however, that 
multicollinearity is a matter of degree, a property of sample data and 
not of the population from which samples are taken. Moreover, multicol
linearity need not prevent the researcher from securing reasonable es
timates of combinations of effects produced by the whole set of indepen
dent variables (that is, more precise estimates may be made of certain 
functions of the independent variables rather than the variables taken 
individually). See also Johns ton. Econometric Methods (New York: Mc-
Graw-Hill, 1963), p. 201. 

3. See, for example, Edwin L. Crow, Frances A. Davis, and 
Margaret W. Maxfield, Statistics Manual (Hew York: Dover Publications, 
Inc., I960), pp. 192-193. 
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be highly intercorrelated as shown by the matrix of simple correlation 

coefficients are entered in separate regression functions. 

One of the critical assumptions of regression analysis i3 that 

successive observations of time series data are statistically independ

ent. Where the period of time between observations is small, however, 

linear dependence often appears in time series data — a dependence 

which frequently may be described by an equation of the form 

(3-5) Yt = d(lMl + k + Et, 

where Y. and Y are successive values in a time series, d and k are 
v 

constants, and is a random disturbance term. Linear dependency of 

this type is often called serial correlation or autocorrelation.^" The 

presence of autocorrelation may have weakened the significance of the 

p 
conclusions reached in yievious debt maturity studies. Johnston argies 

that autocorrelation renders significance tests invalid and yields 

biased regression coefficients. However, autoregressive difference 

equations may be used to eliminate positive evidence of serial 

1. The terms "serial correlation" and "autocorrelation" are 
often used interchangeably and will be so used in this study. However, 
in seme contexts, autocorrelation refers to linear dependency in popula
tion values, whereas serial correlation refers to dependency in sample 
data. A third variety, lag correlation, refers to serial correlation 
between different time series. See, for example, J. Durbin and G. S. 
Watson, "Testing for Serial Correlation in Least Squares Regression," 
Biometrika. XXXVII (1950), U09-U28 and P.A.P. Moran, "A Test for the 
Serial Independence of Residuals," Biometrika. XXXVII (1950), 178. 

2. See, for example, Okun, on. cit.« 366; and Scott, "An Em
pirical Look at Debt Management," op* cit. t 131-. 
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correlation."'* A number of important equations in the present study are 

adjusted for serial correlation by first-order iterative techniques. 

Finally, a third problem evident in earlier debt maturity 

studies vas the potential lack of unilateral causality. A regression 

schema in which measures of the money supply, income, and debt matur

ity are correlated with interest rates contains the possibility that the 

dependent variables have also influenced the levels of the independent 

variables or that factors exogenous to the model have influenced both 

dependent and independent variables. In brief, causality (if it exists) 

2 
may proceed in either direction across the equals sign. In order to 

insure a recursive framework, a one-period operational or outside lag 

is assumed in the interest-rate models developed in this chapter. That 

is, interest rates are assumed to react to changes in the independent 

variables with a delay of one observation period. 

Additional Assumptions of the Statistical Model 

With the preceding reservations in mind, several additional as

sumptions of the interest-rate models employed in this chapter may be 

specified. As noted earlier, the theoretical base for these interest-

rate models is liquidity preference analysis, a stock approach in which 

the money supply and total spending are key explanatory variables. In 

addition, certain other stock variables suggest themselves as being 

1. The use of autoregressive techniques for the elimination of 
serial correlation is discussed by J. Johnston, op. cit,, pp. 195-198; 
and Carl Christ, Econometric Models and Methods TlTev York: John Wiley 
& Sons, 1966), pp. 481-U88, 

2. See, for example, the observations of Goldberger, op. cit.. 
pp. 80-81. 
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important, a priori, in explaining relative changes in interest rates. 

Much of the theoretical analysis outlined in Chapter IX sug

gests that shifts in the maturity of the marketable Federal debt is a 

potential explanatory factor for both absolute and relative interest 

rates. Three measures of debt maturity are used in the present study: 

(l) the average maturity of the total marketable debt (including 

Federal Reserve and trust fund portfolios), AM; (2) a weighted index 

of the average maturity of marketable Federal debt held by the private 

sector, T; and (3) the ratio of floating to intermediate and long-term 

marketable Federal debt held by the private sector, S/I+L. 

The supply of various private debt claims is also assumed to be 

an important determinant of relative yields. To the extent that sub

stantial fluidity exists between maturity sectors through speculation 

at the margin, changes in the stock of corporate notes and bonds, com

mercial paper issues, and municipal bonds must be regarded as poten

tially important influences upon both the prices and yields of Treasury 

debt. 

The absolute and relative yields on 91-day Treasury bills (new 

issues) and 10-year Treasury bonds are the dependent variables to be 

explained.*'" The 10-year bond rate is used, as opposed to the long-term 

bond rate employed in earlier studies, to hold the maturity factor 

constant throughout the analysis. 

1. The Treasury bill rate is the monthly average yield on 91-
day bills which are new issues. Source: Board of Governors of the 
Federal Reserve System, Federal Reserve Bulletin, various monthly issues. 

The yield on Treasury bonds, 10 years to maturity, is derived 
from monthly yield curves based on closing bid quotations. Source: 
U. S. Treasury Department, Treasury Bulletin, various monthly issues. 
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The monetary accounts of the Treasury and the Federal Reserve 

are consolidated and all other economic units aggregated into the pri

vate sector. However, in the equations using the aggregate maturity 

measure, AM, the accounts of the Federal Reserve and U. S. agencies and 

trust funds are added to those of the private sector. 

Shifts in the maturity composition of private debt can comple

ment or offset the impact of changes in Federal debt maturity.1 A crude 

measure of changes in private debt maturity is included in certain equa

tions of the model in the form of the ratio of new issues of corporatR 

notes and bonds to commercial paper issues placed through dealers. 

When the volume of commercial paper rises relative to longer-term cor

porate obligations, it is assumed that private debt maturity declines, 

and conversely. This measure of private debt maturity is certainly not 

adequate. Its inadequacy, however, reflects a gap in the available 

data and is, at best,a proxy variable. 

Supply variables for marketable public debt are included where 

appropriate in the bill and bond rate models. For this purpose, total 

marketable debt held by the private sector is divided, as in the Okun 

model, into three categories: (l) floating debt (maturing within one 

year); (2) intermediate-term debt (maturing in one to five years); and 

(3) long-term bonds (maturing in more than five years).^ In construct

ing these maturity categories the original length of time to maturity 

1. Dudley Luckett, "On Maturity Measures of the Public Debt," 
op, cit., 157. 

2. All issues are valued at final maturity and holdings of U.S. 
government trust funds and agencies and the Federal Reserve System are 
excluded. 
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at the point of observation is the criterion of selection. This ap

proach rests on the assumption that a five-year note, for example, 

which is due in three months will be evaluated by the market as liquid, 

short-term debt, not as an intermediate-term obligation. Call pro

visions are uniformly ignored. 

The data employed in the interest-rate regression models are 

monthly observations for the period 1953-65. All stock variables are 

measured as of the end of the month. 

Bill Rate Models 

The basic bill rate model suggested by liquidity preference 

analysis and the preceding assumptions is 

(3-5)Bt + i = b0 + "bjMi + b2pt + ̂ 3Yt + bl*xt + b5st 

+ bgLS^. + + b8CPt + ̂ (C/P)^. 

The variables in equation 3-5 are the 91-day Treasury bill rate on new 

issues (B), the money supply (M^), bank debits as a measure of total 

spending (Y), a measure of the maturity of public debt (X), the supply 

of floating public debt held by the private sector (S), total new of

ferings of municipal long-term bonds (LS), flotations of new corporate 

bonds and notes (C), the volume of commercial paper issues placed 

through dealers (CP), and the ratio of new corporate bonds and notes to 

commercial paper issues (C/CP).^" As an alternative measure of the 

1. The money supply measure (M^) consists of currency outside 
bank vaults and demand deposits adjusted (i.e., excluding interbank and 
U.S. Government deposits) less cash items in the process of collection. 
Data are seasonally adjusted in billions of dollars and reported as of 
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demand for speculative balances, the free reserve position of member 

banks (F) is entered in place of the money supply (M^) in some of the 

bill rate regressions.^" Separate regression equations are to be run 

the last Wednesday of the month. Source: Board of Governors of the 
Federal Reserve System, Federal Reserve Bulletin, various monthly 
issues. 

The bank debits variable (Y) consists of debits to demand de
posit accounts at 337 other reporting centers (not including New York, 
Boston, Philadelphia, Chicago, Detroit, San Francisco, and Los Angeles) 
measured in billions of dollars at an annual rate. The large metropoli
tan centers are excluded from the debits series to minimize the bias in
troduced by large-scale financial transfers (in particular, stock market 
transactions). The series is basically homogenous through 196U except 
that prior to April, 1955* 338 centers reported. As with the money sup
ply measures, debits to interbank and U. S. Government accounts are not 
included in the measure. Source: Board of Governors of the Federal 
Reserve System, Federal Reserve Bulletin, various monthly issues. 

The supply of floating debt held by the private sector (S) is 
derived from the U. S. Treasury Department, Treasury Bulletin, various 
monthly issues. All issues under one year to maturity are valued at 
par in millions of dollars. 

New state and municipal long-term bond issues (LS) are monthly 
averages of total offerings. Data represent sales of securities in
cluding long-term refunding issues by states and municipalities in the 
United States and sales of bond3 of U. S. territories and insular pos
sessions and municipalities therein. Source: U. S. Department of Com
merce, Survey of Current Business, various monthly issues. 

Data on corporate bonds and notes offered (C) are from Securi
ties and Exchange Commission figures for corporate issues in amounts 
over $100,000 with terms to maturity exceeding one year. The series in
cludes flotations irrespective of whether the issues were placed pub
licly or privately and regardless of whether they were registered under 
the Securities Act of 1933. Data is in millions of dollars of estimated 
proceeds, monthly totals. Source: U. S. Department of Commerce, Survey 
of Current Business, various monthly issues. 

Commercial paner Issues (CP) are monthly totals in millions of 
dollars as reported by dealers. The figures include finance company 
paper as well as other commercial paper sold in the open market. 
Source: Board of Governors of the Federal Reserve System, Federal 
Reserve Bulletin, various monthly issues. 

1. The free reserve measure (F) is the difference between excess 
reserves of member banks and member bank borrowings at the Federal 
Reserve banks. Data used here are monthly averages for all member 
banks. Source: U. S. Department of Commerce, Business Statistics: 
1967 Biennial Edition (Washington: Government Printing Office, 1967)* 
pp. 87 and 235-236. 
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for the "bills only" period (1953 through Augusrt, i960) and the period 

of long-term advance refundings (September i960 through 1965). 

The variables in equation 3-5 were entered in a stepwise least 

squares regression format with monthly data. The regression results for 

the period 1953 through August, i960, are shown in Table VI. The brack

eted terms are the t statistics. The' Von Neumann ratio test for serial 

correlation shows no positive evidence contrary to the assumption of in

dependence of the residuals at the 5 percent level,^ 

An examination of the correlation matrix for the eight indepen

dent variables of equation 3-5 indicates that the money supply (M^), 

free reserves (F), and bank debits (Y) are too highly intercorrelated 

p 
to be entered in the same regression function. Since the money supply 

and free reserves displayed lower correlations with the remaining vari

ables in the model than did the bank debits variable, the former were 

preserved in the multiple linear regression format. The bank debits 

variable, a proxy for total spending, was run in a simple linear regres

sion equation against the bill rate. The result was equation 

(3-11) B = -213.66 + 5.T9HY. 
t * 1  ( 9 . 7 7 )  

where all variables are monthly observations for the period 1953 through 

August, i960. The t-value in parentheses below the partial regression 

1. The test for serial correlation employed in this study is 
the Von Heuraann ratio of the least squares estimated disturbances. Sig
nificance levels are determined by the methods developed by H. Theil and 
A. L. Nagar, "Testing the Independence of Regression Disturbances," 
Journal of the American Statistical Association. LXVI (December, 1961), 
793-806. 

2. The simple correlation coefficient between and Y is 0.936, 



TABLE VI 

Monthly Bill Rate Equations, 1953-60 

Equa- Depen. Const. AM+ 
tion Var. Term 

S . 
I+L 

Mn LS4 CP C/CP R2 SE 

3-6 Bt+1 
-11*78.0 -5.60 

(-5.59) 
15.56 

(12.55) 
-.09 - .30 

(-3.U2X-8.73) 
171.96 .83 *10.30 
(X0.UU) 

3-7 Bt+1 683.3 -7.52 
(-8.20) ( •  

-.15 
-12.50) 

.78 U5.11 

3-8 Bt+1 911.7 -7.21 
(-U.27) ( 

-.16 
-8.60) 

.00 - .Oil  -.03 
(2.60)(-l,l8)( .52) 

-2.29 .72 52.20 
(-.09) 

3-9 Bt+1 -1760.9 -1+. 23 
(-3.39) 

18.65 
(16.51) 

.00 -.09 -.01 -,33 
( .35K-1*.13)(-.38)(-13.76) 

,88 3I1.55 

3-10 Bt+1 -28U6.2 200.11 22.25 
(6.17) (20.95) 

-.08 -.29 
(-3,19)(-8.89) 

173.37 .81* 39.16 
(10.81*) 

AM average maturity, total marketable 
Federal debt 

T average maturity index, Federal 
debt held by private sector 

S/I+L ratio of Federal floating to non-
floating debt held by private sector 

M-j_ money supply (currency plus demand 
deposits, adjusted) 

F free reserves of member banks 

Variable Key 

S 

LS 

C 

CP 

C/CP 

floating Federal debt held by private 
sector 
new offerings of municipal long-term 
bonds 
new offerings of corporate bonds and 
notes 
commercial paper issues placed through 
dealers 
ratio of new corporate bonds and notes 
to commercial paper issues placed 
through dealers o 

u> 
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coefficient is significant at the one percent level. Equation 3-11 in

dicates that a rise of $1 billion in bank debits over the period resulted 

in an increase of 5.8 basis points, on the average, in the 91-day bill 

rate. The bank debits variable, by itself, accounts for more than 50 

percent of the total variation in the bill rate,"1" 

In Table VI the null hypothesis that all partial regression co

efficients were not statistically different from zero at the 5 percent 

2 
level is clearly rejected. Of particular importance is the fact that 

all debt maturity measures are significant and in the theoretically-

expected direction. A rise in the maturity of the public debt tended 

to lower the 91-day bill rate; a decline in maturity tended to raise 

the bill rate. 

Next, the variables in equation 3-5 were entered in an ordinary 

least squares format for the advance refunding period, September, I960, 

O 
through 196U, The results are illustrated in Table VII. The hypoth

esis that all partial regression coefficients were not statistically 

different from zero at the 5 percent level with 52 monthly observations 

could not be rejected for any of the independent regressors except the 

bank debits variable (Y), Bank debits exceeded the critical t-value 

which exceeds the tolerance limits adopted in this study. 

1. The standard error of estimate is 67.30 and the coefficient 
of determination is 0,515* 

2. The resoective F values from an ANOVA table were (3-6) 
86.266; (3-7) 55.5^2; (3-8) 95.88U; (3-9) 103.082; and (3-10) 92,299• 

3. Equations involving the bank debits variable (Y) could' not 
be run for 1965 since the data are not comparable to earlier years. 
Therefore, all regressions in which this variable appears contain only 
values through 196**• 



TABLE VII 

Monthly Bill Rate Equations, 1960-61* 

Equa- Depen, Const, AM^. 
tion Var. Term 

S LS. C/CPX CP, R< SE 

3-12 Bt+1 -136.6 2.10 
(1.66) 

3.17 
(9.01) 

-.01 
(-.93) 

-.02 .03 
(-1.56) (1.0U) 

-51J.20 
(-.98) 

.91 15.57 

3-13 Bt+1 -198.5 2.56 
(1.92) 

3.26 -.00 
(9.12) (-.1*5) 

-.02 
(-1.1*6) 

.00 
(.19) 

.91 15.73 

3-lk Bt+1 -21*1.8 2.58 
(1.06) 

3.59 
(10.61) 

.00 
(.50) 

-.02 
(-1.81) 

.88 16.31 

3-15 Bt+1 -2U1.8 2.58 
(1.03) 

3.59 
(10.1*9) 

.00 
(.1*8) 

-.02 
(-1.75) 

.05 
(.00) 

.88 16.1*9 

3-16 Bt+1 -97 M -1*1*.10 3.87 
(-1.20(18.65) 

-.02 
(-1.90) 

.90 15.99 

Variable Kejr 

AM average maturity, total marketable Federal LS 
debt 

T average maturity index, Federal debt held C 
by private sector 

S/I L ratio of Federal floating to non-floating C/CP 
debt held by private sector 

Y bank debits 
S floating Federal debt held by private CP 

sector 

new offerings of municipal long-term 
bonds 
new offerings of corporate bonds and 
notes 
ratio of corporate bonds and notes 
to commercial paper issues placed 
through dealers 
commercial paper issues placed through 
dealers H 

o 
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as a significant explanatory factor in bill rate movements. However, 

the various measures of debt maturity are not significant at the 5 per

cent level. Moreover, the signs of their coefficients are opposite to 

1 
theoretical expectations. The Von Neumann ratio test for autocor

relation suggested no positive evidence of linear dependency at the 

5 percent level for equations 3-12, 3-13, and 3-16. However, this 

ratio exceeded its critical bound at the 5 percent level indicating 

positive serial correlation for the remaining equations in Table VII. 

Accordingly, a modified first difference equation derived from the 

residuals was formed and a second stepwise regression run. The first-

order serial correlation coefficient was 0.806, The modified equations 

displaying no positive evidence of serial correlation at the 5 percent 

level appear in Table VII as equations 3-lV and 3-15* 

A check of the correlation matrix between variables for the 

advance refunding period suggests that the following pairs of variables 

are highly intercorrelated: C and C/CP, S and S/I + L, and Y, and F 

and Y.^ Since, in general, the money supply (M^) and free reserves (F) 

were more highly intercorrelated with the remaining variables in the 

model than bank debits (Y), the former were run in separate linear re

gressions against the 91-day bill rate. The procedure yielded the rela^« 

tions (3-17) Bx = -898.69 + 8.032M, 
t * 1 (36,77) 

1. According to theory, an increase in debt maturity depresses 
the bill rate and raises a measure of long-term interest cost. Accord
ing to equations 3-12 through 3-16, however, increases in debt maturity 
were associated with positive changes in the 91-day bill rate (B). 

2. The coefficients of simple correlation were as follows: F 
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and 
(3-18)B = 373.25 - .2lj01Ft 

t + 1 (-18.90J 

for September, I960, through 1965."'" On the average, an increase of $1 

"billion in demand deposits (adjusted) and currency in circulation vas 

associated with an increase of 8 basic points in the bill rate over 

the period. As a single explanatory factor, the traditionally-

defined money supply appeared to have a powerful influence upon 

changes in the bill rate in the period encompassing eight long-term 

advance refundings. 

As noted earlier, the free reserve measure (F) is entered in 

the model as a measure of the speculative demand for liquidity. And 

as suggested by liquidity preference analysis, free reserves are nega

tively related to the bill rate. On the average, a rise in free re

serves of $10 million over the period lowered the bill rate by 2.k 

basis points. Moreover, changes in free reserves were closely associ

ated with bill rate changes during this period, accounting for about 

88 percent of the total variation in the bill rate. 

An F test of the variance accounted for by regression over the 

error variance suggested rejection at the 5 percent level of the null 

hypothesis that all population regression coefficients were zero. 

versus Y, -0.860; versus Y, 0.960; S versus S/I + L, 0.810; and C 
versus C/CP, 0.786. 

1. In equation 3-17 the standard error of estimate is 12.952 
and the coefficient of determination is 0.956. The t-value of 36.77 
is significant at the one percent level. 

In relation 3-18 the coefficient of determination is 0.877 and 
the standard error of estimate is 17.199. The t-value of -18.90 is 
also significant at the one percent level. 
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There was no evidence at the critical level in the equations for either 

time period that the assumed model was not of the true form or that the 

fitted regression plane might arise from random sampling from a popula

tion whose partial regression coefficients were uniformly zero. 

Bond Rate Models 

The basic relation used to explain levels of the 10-year bond 

rate (R) is set out below: 

(3-19) Rt + ! = r0 + rjM^ + r2Ft + r3Yt + r^ + r5st + r6LSt 

+ rTCt + r8Lt + r9CPt + r10C/CPt. 

The new variable to enter the interest-rate model is the stock of Treas

ury bonds with maturities in excess of 5 years (L).^ Once again sepa

rate equations were run for the "bills only" period (1953 through 

August, i960) and the period of advance refundings involving long-term 

bonds. 

Results of the ordinary least squares procedure for the 1953-60 

period are entered in Table VIII* Respective t-values are in paren

theses below the indicated coefficients. There is no positive evidence 

of serial correlation at the critical level in any of the equations of 

Table VIII. 

The correlation matrix for the ten independent variables of 

relation 3-19 reveals that the following pairs of variables are too 

highly intercorrelated to be simultaneously entered in the stepwise 

1. Data are in millions of dollars for Treasury bonds exceeding 
5 years to maturity held by the private sector (i.e., excluding Federal 
Reserve and U.S. Government agency and trust fund holdings). Source: 
Treasury Survey of Ownership, Treasury Bulletin. Various monthly issues. 



TABLE VIII 

Monthly Bond Rate Equations, 1953-60 

Equa
tion 

Depen, 
Var. 

Const, 
Term 

AMt Tt 
I+L 1 

F r t  st LSt Ct CPt C/CPt R SE 

3-20 Rt+i -950.7 -H.09 
(-5.93) 

11. U6 
(13.U3) 

-.02 -.10 
(-1.33) (-1*.29) 

1+5-19 
(3.98) 

.85 27.7^ 

3-21 Rt+1 0OU.7 -7.97 
(-9.38) 

-.06 
(-5.1*6) 

.65 Ul.78 

3-22 Rt+1 -612.9 -U.67 
(-6.3U) 

, -.07. 
(-5.15) 

.03 .00 
(.9h) (.18) 

.55 1*7.96 

3-23 *t+l -1253.1 -2.1*9 
(-2.82) 

13. lb 
(16.U7) 

.00 -.03 -.02 -.09 
(1.1U)(-1.69)(-1.52)(-5.39) 

.89 2U.U0 

3-2U Rt+1 -1852.0 167.88 15.56 
(7.29)(21.73) 

-.03 -.02 
(-1.90)(-1.39) 

.85 27.91 

Variable Key 

AM average maturity, total marketable F free reserves of member banks 
Federal debt S floating Federal debt held by private 

T average maturity index, Federal sector 
debt held by private sector LS new offerings of municipal long-term bonds 

S/l+L ratio of Federal floating to non- C new offerings of corporate bonds and notes 
floating debt held by private C/CP ratio of new corporate bonds and notes to 
sector commercial paper issues placed through 

M1 money supply (currency plus demand dealers 
deposits, adjusted) CP commercial paper issues placed through 

F '• free reserves of member banks dealers 
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procedure: and Y, S and S/I + L and S, L and T, and Y and F. Ac-

1 
cordingly, the following bivariate linear regression was run: 

(3-25) R.,. = 19.216 + U.T02Y, - .0012L 
t+1 (13.37) (-2 .36)11 

Both bank debits (Y) and the stock of long-term bonds (L) are signifi

cant at the 5 percent risk level. On the average, a rise of $1 billion 

in spending (as measured by bank debits) raised the 10-year Treasury 

bond rate by U.T basis points. Conversely, an increase of $1 billion in 

the stock of long-terra Treasury bonds (in excess of five years to matur

ity) was associated with a 1.2 basis-point reduction in the 10-year 

bond rate, on the average, from 1953 to August, I960. 

For the equations of Table VIII and for relation 3-25 the hypo

thesis that all partial regression coefficients do not significantly 

differ from zero at the 5 percent level is consistently rejected for 

all independent variables except new offerings of corporate bonds and 

notes (C), the volume of floating public debt (s), and new offerings of 

municipal long-term bonds (LS), The supply of new corporate long-term 

debt is, however, significant in equation 3-20, More important, all 

three debt maturity measures are significant at the critical level. 

However, all violate theoretical expectations as to sign,. According 

to the theory of counter-cyclical debt management, a positive change in 

debt maturity should force a measure of long term interest cost to move 

in the same direction. As Chapter IV will show, however, Treasury-

1, The coefficient of determination was 0,766 and the standard 
error, 3*4,35. A simple linear regression equation between bank debits 
and the 10-year bond rate indicates that spending explains approximate
ly 75 percent of the variation in the 10-year bond rate. 
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Federal Reserve policies during the 1950's forced the maturity of pri

vate sector holdings of Government securities to lengthen in recession 

and shorten in expansion. The result is that debt maturity and the 

10-year bond rate appear negatively related in the regressions for this 

period. High levels of the 10-year Treasury bond rate in expansion are 

correlated with falling debt maturity, and conversely. 

The bond rate equations for the advance refunding era are shown 

in Table XX. There is no positive evidence of serial correlation at 

the one percent level in regressions 3-26 through 3-29. The high in-

tercorrelations between the money supply (M^)» the stock of long-term 

Treasury bonds (L), and free reserves (F) and the remaining independent 

variables in the interest-rate model suggested the use of simple linear 

relationships for M^, F, and L, Accordingly, equations 3-30, 3-31, and 

3-32 were run: 

(3-30) R. . . = 56.997 + 2.31711, ; 
+ 1 (lU.07) t 

(3-31) R. . . = 336.88 + .OOll+L. j 
* * 1 (5.28) 4 

(3-32) R,. .= 1+19.38 - .0563F. 
4 + * (-7.80) 11 

Equation 3-30 indicates that the money supply was a significant explana

tory factor at the one percent level in accounting for bond-rate move

ments. In general, a rise of $1 billion in the sum of currency and de

mand deposits (adjusted) was associated with a 2.3 basis-point increase 

in the 10-year Treasury bond rate over the period. Relation 3-31 im

plies that an increase of $1 billion in the stock of long-term Treasury 

bonds, on the average,would have boosted the 10-year Treasury bond 



TABLE IX 

Monthly Bond Rate Equations, 1960-6U 

p 
Eaua- Depen, Const. AM+. T. S +. Y, LS C. C/CP. CP, R SE 
tion Var. Term * t M t t t t t 

3-26 Rt+1 
279.1 -.11 

(-.15) 
1.17 
(5.^5) 

-.01 
(-1.12) 

-.02 
(-1.3U) 

hk.77 
(1.6k) 

.60 9.60 

3-27 Rt+1 263.1 .92 
(1.12) 

.79 
(5.92) 

.57 9.65 

3-28 Rt+1 256.9 .*9 
(.56) 

1.08 
(U.96) 

-.01 
(-1.08) 

-.02 
(-1.2U) 

U1.68 
(1.56) 

.60 9.57 

3-29 ^t+l 303.0 -7.70 1.17 
(-.310 (5.83)* 

— .01 
(-1.31) 

.00 
( M )  

-.01 
(-1.70) 

.61 9.50 

Variable Key 

AM average maturity, total marketable LS new offerings of municipal long-term. 
Federal debt bonds 

T average maturity index, Federal debt held C new offerings of corporate bonds and 
by private sector notes 

S/I L ratio of Federal floating to non-floating C/CP ratio of nev corporate bonds and notes 
debt held by private sector to commercial paper issues placed 

Y bank debits through dealers 
CP commercial paper issues placed through 

dealers 

h 
H ro 
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rate by l.l* basis points. According to equation 3-32, a rise of $100 

million in free reserves was associated with a 5*6 basis point decline 

in the 10-year bond rate over the period.^ 

In Table IX only the bank debits variable (Y) exceeds critical 

t-values at the one and five percent level in explaining the 10-year 

Treasury bond rate. None of the debt maturity variables appear to be 

significant at the 5 percent level. While, with the exception of the 

total debt maturity variable (AM), the signs of the coefficients are 

in the theoretically-anticipated direction, none of the debt maturity 

measures contributes significant explanatory power to the bond-rate 

model for the period September, I960, through 196U. 

A Model of Relative Yields 

The same basic variables employed to explain bill and bond rate 

levels were entered in an ordinary least squares regression in an at

tempt to explain the yield spread between the 91-day bill rate and the 

2 10-year Treasury bond rate. The results for the pre-advance refunding 

1. The coefficient of determination in equation 3-30 is 0.762. 
The standard error of estimate is 9.763. There is no positive evidence 
of serial correlation at the one percent level. 

In equation 3-31 the coefficient of determination is 0.358 with 
a standard error of estimate of 11.656. No significant serial correla
tion is evident. 

Relation 3-32 shows that the standard error of R is 9.773 
and the coefficient of determination is 0,5^9. t + 1 

2. One variable was added at this point: the stock of inter
mediate-term Federal marketable debt (I) of one to five years to matu
rity held by the private sector. In view of the Treasury's emphasis on 
intermediate-term debt during the 1953-5*+ and 1957-58 recessions the 
completeness of the model seemed to necessitate trials with this vari
able. It proved significant, as anticipated, in the 1953-60 period, 
but not in the period of advance refundings. 
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period (1953-August, i960) are shown in Table X. Table XI records the 

results for the advance refunding period, 

There is no positive evidence of linear dependency among the 

residuals at the one percent level of significance in the equations of 

either table. Equation 3-33 implies that an increase of one month in 

the maturity of the total marketable debt (AM) during the period from 

1953 to August, i960, resulted, on the average, in a rise of 2.1 basis 

points in the 10-year Treasury bond rate relative to the bill rate. 

Over the same period, an increase of one month in the maturity of Feder

al debt held by the private sector (T) resulted, on the average, in an 

increase of 1.2 basis points in the spread between the bond and bill 

rates• 

For the advance refunding period, on the other hand, the T 

variable is not significant at the 5 pcrcent level. The maturity of 

the total marketable debt, AM, is significant, but in the opposite di

rection to that predicted by the theory of counter-cyclical debt man

agement. According to equation 3-37» a rise of one month in debt ma

turity (AM) led, on the average over the period, to a 2,6 basis-point 

decline in the differential between bond (R) and bill (B) rates. 

In other words, some of the regressions imply that debt length

ening by the Treasury over the advance refunding period tended to 

narrow the normally positive gap between the 91-day bill rate and the 

Data on intermediate-term marketable public issues are private 
sector holdings exclusively, measured in millions of dollars. Source: 
Treasury Survey of Ownership, Treasury Bulletin, various monthly issues. 



TABLE X 

Yield Spread Relationships, 1953-60 

Equa
tion 

Depen, 
Var. 

Const. 
Term 

Tt Mlt Yt St Xt Lt LS, C. t t Cpt R2 SE 

3-33 R-Bt+1 ^57.9 2.11 
(2.60) 

-5.06 
(-U.92) 

.06 
(3.15) 

.23 
(10.33) 

.62 32.78 

3-3^ Mt+1 -U97.8 5.93 
(2.00) 

-2,83 .00 .00 .00 
(2.13)(2.37) (3.2U) (1.21) 

.15 1*9.00 

3-35 R-Bt+1 612.2 1.18 
(2,26) 

-5.85 
(-6.38) 

.06 
(3.00) 

2k 

(loM) 
.61 33.08 

3-36 R"Bt+J. 606.I* 1.22 
(2.32) 

-5.78 
(-6.25) 

.06 -.01 
(-.76)(-.76) 

.2b 
(10.38) 

.61 33.16 

Variable Key 

AM average maturity, total marketable 
Federal debt 

T average maturity index, Federal 
debt held by private sector 
money supply (currency plus demand 
deposits, adjusted) 

Y bank debits 
S floating Federal debt held by private 

sector 

I intermediate-term Federal debt (1-5 years 
to maturity) 

L Treasury bonds (over 5 years to maturity) 
held by private sector 

LS new offerings of municipal long-term 
bonds 

C new offerings of corporate notes and 
bonds 

CP commercial paper issues placed through 
dealers 

H 
W vn 



Equa- Depen. Const* AM^ 
tion Var. Term 

TABLE XI 

Yield Spread Relationships, 1960-61* 

T. M, Y. I+ L4 LS. C/CP, SE 

3-37 1021.9 -2.63 
(-2.1*6) 

-U.U3 -.1*5 -.00 -.00 
(-3.35)(-.80)(-1.03) (-.1*5) 

.89 13.31* 

3-38 R-Bt+1 5U6.2 -3.M 
(-3.U1) 

-2.11 
(-T.75) 

.86 ll*.l*l* 

3-39 E"Bt+l 1+82,2 -2.6l 
(2.38) 

-2.03 .01 -,0U 68.38 
(-6.28) (.89)(-l.565(1.67) 

,87 lU.37 

3-U0 R"Bt+l 336.0 2.05 
(1.36) 

-1.9U -.00 
(-5.76) (-3.19) 

.86 1U.70 

AM average maturity, total marketable 
Federal debt 

T average maturity index, Federal debt 
held by private sector 
money supply (currency plus demand 
deposits, adjusted) 

Y bank debits 
S floating Federal debt held by private 

sector 

Variable Key 

I 

L 

LS 

C 

C/CP 

intermediate-term Federal debt (1-5 years 
to maturity) held by private sector 
Treasury bonds (over 5 years to maturity) 
held by private sector 
new offerings of municipal long-term 
bonds 
new offerings of corporate notes and 
bonds 
commercial paper issues placed through 
dealers 

H 
a\ 



117 

10-year bond rate. This result is quite contrary to pre-advance re

funding experience (as suggested in Table X) and to theoretical expec

tations. 

Interpretation of the Regression Results 

The bond and bill rate equations for both the "bills only" and 

advance refunding periods seem to support a common conclusion: the 

level of income and the traditionally-defined money supply are the most 

important explanatory factors in determining the level of these yields. 

This is stressed by Tables XXI through XV which follow. These sum

maries of the preceding regression models show the predicted basis-point 

change in the 91-day bill rate (B) and the 10-year Treasury bond rate 

(R) resulting from the indicated change in the significant explanatory 

1 
variables. 

The coefficient of determination for bank debits (Y) alone in 

explaining the bill rate (B) is 0.515 for the 1953-August, I960, period 

and O.887 for the advance refunding period (September, I960, through 

196*0, Similarly, for the "bills only" period, the debits coefficient 

of determination against the bond rate (R) is 0.752; for the advance 

refunding era, 0.558. Moreover, the relationship between debits and B 

and R is positive as suggested by liquidity preference analysis. 

1. The entries in Tables XII through XV are based only upon 
the size of coefficients in the regressions of this chapter. They are 
not adjusted for changes in income, in the public's preferred asset 
ratio, offsetting effects of monetary on debt management policy or vice 
versa, or induced shifts in member-bank borrowing. Most of these 
factors are considerably beyond the scope of the present analysis. 
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Estimated Effects on the Bill Rate (B) of 
Changes in Independent Variables, 1953-60 

Specified Change in 
Independent Variable 

Predicted Basis Point Change in B (t+1) Specified Change in 
Independent Variable Equa, 

3-6 
Equa, 
3-7 

Equa. 
3-B 

Equa, Equa. 
3-9 3-10 

Equa, 
3-11 

Increase of 1 Month in 
Total Maturity (AM) -5.60 -7.52 

Increase of 1 Month in 
Private Sector Debt 
Maturity (T) 

- - -7,21 -U.23 - -

Increase of 1% in Ratio of 
Floating to Non-Floating 
Debt (S/I+L) 2.00 

Increase of $1 billion in 
Money Supply (M]_) 15.56 mm - 18,65 22.25 — 

Increase of $1 million in 
Free Reserves (F) _ -0,16 -o.i6 

Increase of $1 billion in 
Bank Debits (Y) - - - - 5.79 

Increase of $1 billion in 
Floating Debt (S) - - U ,20 * -

Increase of $1 million in 
Municipal Bonds (LS) -0.09 - * -0,09 -0,08 mm 

Increase of $1 million in 
Corporate Bonds and Notes (C) -0.29 * * -0,29 

Increase of $1 million in 
Commercial Paper Placed 
Through Dealers (CP) 

- - - -0,33 - -

Increase of 1% in Ratio of 
Corporate Notes and Bonds to 
Commercial Paper (C/CP) 

1.72 - * 1.73 mm 

£ 
Variable is not significant at the 5 percent risk level. 
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TABLE XIII 

Estimated Effects on the Bill Rate (B) of 
Changes in Independent Variables, I960-6U 

Specified Change in 
Independent Variables 

Predicted Basis Point Change in B ( tfl) Specified Change in 
Independent Variables 

iiqua, 
3-12 

Kq.ua, 
3-13 

liTqua, 
3-U 

Equa, 

3-15 
Equa, 
3-16 

Equa, Equa, 
3-17 3-18 

Increase of $1 
Billion in Bank 
Debits (Y) 

3.91 3,78 3.59 3.59 3.87 mm mm 

Increase of $1 
Billion in Money 
Supply (M1) 

- - - 8,03 

Increase of $1 
Million in Free - - - - - - -0,2U 
Reserves (F) 
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TABLE XXV 

Estimated Effects on the 10-Year Bond Rate of 
Changes in Independent Variables, 1953-60 

Specified Change in Predicted Bas is Point Change in B (t+l) 
Independent Variable Equa. 

3-20 
Equa. 
3-21 

Equa, Equa, Equa. Equa, 
3-22 3-23 3-2U 3-25 

Increase of 1 Month in 
Total Maturity (AM) -U.09 -7,97 - - X -

Increase of 1 Month in 
Private Sector Debt 
Maturity (T) -H.67 -2,1(9 -

Increase of 1/5 in Ratio 
of Floating to Non-
Floating Debt (S/I+L) — — 1,68 — 

Increase of $1 billion 
in Money Supply (M) 11.1+6 — 13,11+ 15.56 

Increase of $1 billion 
in Free Reserves (F) _ -o,o6 -0.07 -

Increase of $1 billion in 
Bank Debits (Y) - - - 1+.70 

Increase of $1 million 
in Corporate Bonds and 
Notes (C) -0,10 - * * * 

Increase of $1 million in 
Commercial Paper placed 
through Dealers (CP) 0,09 

Increase of 1% in Ratio 
of Corporate Notes and 
Bonds to Commercial 
Paper (C/CP) 0.1»5 

Increase of $100 million 
in Treasury Bonds Held 
by Private Sector (L) - - - -0,12 

Variable is not significant at the 5 percent risk level. 
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TABLE XV 

Estimated Effects on the 10-Year Bond Rate (R) of 
Changes in Independent Variables, 1960-6U 

Specified Change in • 
Independent Variable 

Predicted Basis Point Chance in R (t+l) Specified Change in • 
Independent Variable 

Equa, Equa, Equa, 
3-26 3-27 3-28 

Equa, Equa, Equa, Equa, 
3-29 3-30 3-31 3-32 

Increase of $1 
Billion in Bank 
Debits (Y) 

1,02 0.79 1.08 1,17 -

Increase of $1 
Billion in Money 
Supply (M^) 

- 2.32 

Increase of $100 
Million in Treasury 
Bonds (L) held by 
Private Sector 

- O.lH 

Increase of $1 Million 
in Free Reserves (F) -0.06 
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The sura of currency in circulation and demand deposits (ad

justed) is likewise important, explaining approximately percent of 

bill rate variations in the earlier period and 96 percent in the ad

vance refunding period. The coefficients of determination for the 

bond rate regressed against the money supply are 0.7^5 for the 1953 

through August, I960, period and 0.762 for the advance refunding period. 

These results suggest that the traditionally-defined money 

supply was positively related to bill and bond rates over the period 

under study, not negatively related as suggested by liquidity pref

erence theory. Careful examination of the data, however, reveals that 

the regression results do not necessarily contradict the conclusions of 

liquidity preference analysis. 

In the first instance, the conventionally-defined money supply 

(M^) is not exclusively under central bank control as implied by the 

pure liquidity preference model. In periods of expansion, commercial 

banks play a prime and active role in expanding demand deposits in 

response to increased demand for loans. The money supply increases as 

loans are created; but an increased demand for loans is characteristic 

of business expansion — a period when interest yields, too, are rising. 

The free reserve measure (F), on the other hand, introduced into the mod

el as a measure of the demand for speculative balances, was negatively 

related to both bill and bond rates. 

Secondly, as Samuelson and Tobin have observed, liquidity pref

erence analysis explains the differential between the yield on money 

and the yield on other assets, rather than the existence and level of 
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absolute yields."'" Therefore, the inverse relationship between the 

money supply and the rate of interest implied in a pure liquidity 

preference model is, with more precision, an inverse relationship 

between the aggregate demand for cash and the magnitude of the dif

ferential between the yield on consols and the yield on cash held for 

speculative balances. 

It is interesting to note that if the rate on highly liquid, 

91-day Treasury bills (which display limited price variance) is assumed 

to be the opportunity cost of holding speculative balances and the 10-

year bond rate (R) approximates the return on consols, then the differ

ential between these rates, R-B, should be negatively related to M^. 

This is, in fact, the case as revealed by the regressions of Tables X 

and XI. Equation 3-36 suggests that a rise of $1 billion in is 

associated with a fall in the bond-bill rate differential (R-B) of. 

basis points, on the average, over the advance refunding period. Equa

tion 3-3^ implies that a rise of $1 billion in over the 1953-August, 

I960, period resulted in a 6 basis-point drop, on the average, in the 

bond-bill rate differential. The negative relationship implied by 

theory is supported by these empirical findings. 

The stock variables LS, C, CP, and L are negatively related to 

the bond and the bill rate in the 1953-60 period. This is contrary to 

theoretical expectations, but reflects the tendency for corporate, 

municipal, and Treasury bonds to proliferate during recessions in the 

1. See P. A. Samuelson, Foundations of Economic Analysis (Cam
bridge: Harvard University Press, 19^7)* p. 123 and James Tobin, "Li
quidity Preference as Behavior Toward Risk," op. cit.. 65-67. 
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1953-60 period when borrowing costs were relatively low. On the other 

hand, the stock of floating public debt held by the private sector (S) 

is positively related to the bill rate, as expected. This relationship 

reflects, in part, the pro-cyclical debt management policies of the 

Treasury and the tendency of the Federal Reserve to conduct its open 

market operations in the short end of the Government securities market 

in the 1953-60 period. The supply of floating debt tended to decline 

during recessionary periods as the Federal Reserve purchased bills and 

the Treasury refinanced floating debt issues with intermediate-term 

notes and bonds. In periods of expansion, on the other hand, the volume 

of floating debt tended to increase as the Treasury avoided the bond 

market. 

In the advance refunding period the stock of floating debt ceases 

to be a significant explanatory variable for both the bond and the bill 

rate. As will be suggested in Chapter V, Treasury-Federal Reserve poli

cies to expand the supply of bills while reducing other short-term se

curities in the 1961-6U period tended to stabilize the level of floating 

debt. In contrast, the stock of long-term Treasury bonds (L) is signifi

cant in the advance refunding period. The relationship is positive, as 

expected, but weak. 

Of greater importance for the present inquiry, however, is the 

behavior of the debt maturity measures in the regressions of the two 

periods. The basic hypothesis tested in this chapter was that a funda

mental difference in magnitude and direction of impact of changes in 

debt maturity on bill and bond yields occurred between the "bills only" 
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and advance refunding periods. All three debt maturity measures proved 

not to be significant in explaining bond and bill rates in the period of 

advance refundings. In contrast, all three maturity measures were signi

ficant at the 5 percent level in explaining these yields in the 1953-

August, I960, period. 

In the yield-spread relationships of Tables X and XI, the debt 

maturity measures are significant in the "bills only" period, but are 

not generally significant at the 5 percent level during the advance re

funding period. ̂ 

What explanation can be offered for the switch from statistical 

significance to insignificance in the bill and bond rate equations as 

we move from the "bills only" to the advance refunding period? Why is 

it that debt maturity ceased to be significant in explaining yield spread 

relationships in the latter period? 

1. The behavior of the ratio of floating to non-floating public 
debt {S/I + L) consistently supports the conclusions reached by the other 
maturity indices. This may seem strange at first glance, since the 
S/I +L ratio would not directly reflect, for example, the advance refund
ing of 10-year Treasury bonds into 20-year bonds. However, it must be 
remembered that one of the most frequent arguments advanced by the Treas
ury on behalf of advanced refunding was that bonds could be kept in the 
long-term maturity sector through advance refunding, thus preventing the 
build-up of intermediate-term (1—5 year) debt, which was characteristic 
of the 1950's. The stabilization of bond maturities gave the Treasury 
more room in the intermediate-term maturity area. 

Moreover, one of the consequences of secular reductions in in-
termediateHserm debt was to allow regular refundings of under-one-year 
coupon issues into certificates and notes. As will be shown in Chapter 
V, the regular refundings of coupon issues front floating debt to inter
mediate-term debt tended to stabilize the stock of floating debt. The 
stock of bills increased as the Treasury relied on bill issues to meet 
new cash demands, but short-terra coupon issues fell. Thus, the ratio of 
floating to non-floating debt, as suggested by the regression results, 
ceased to have a significant impact on bill and bond yields during the 
early 196o's. 
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An Interpretation Using the Uicks-Lutz Framework 

It seems reasonable to suggest, as a first approximation, that 

the Treasury's arguments concerning the minimal impact of advance re-

fundings on flows of long-term savings provide part of the explanation 

for these results.^" As noted earlier, debt lengthening by the advance 

refunding technique was alleged to occur largely through a transaction 

in which the market for debt claims was not involved. Long-term in

vestors, it was argued, would replace shortening portfolios with new 

long-term bonds and long-term funds intended for mortgage, municipal, 

and corporate markets would not be absorbed. 

In contrast, the cash and exchange offerings common to the 

"bills only" period allegedly tended to absorb long-term savings which 

normally would have been available for private use. The Treasury ar

gued that in the typical exchange offering the tap issues had gravi

tated toward the short-term investor. Since these maturing issues were 

"rights" to any new offering of bonds, long-term investors would be 

forced to surrender resources that might normally have gone to buttress 

corporate and municipal spending for access to the new bonds. 

The foregoing analysis suggests that in a typical cash or ex

change refunding of maturing bonds, the volume of long-term funds would 

contract and, ceteris peribus, the cost of long-tern credit would rise. 

1. See United States Treasury Department, Annual Report of the 
Secretary of the Treasury. I960 > pp. 306-311; and,- Ernest Bloch and 
Joseph Scherer, "Advance Refunding: A Technique of Debt Management," 
op. cit., 169- 75 • 
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With an advance refunding of long-term issues, on the other hand, the 

supply of funds would be relatively unchanged, and, other things equal, 

the cost of long-term borrowing would be minimally affected. As far as 

short-term rates are concerned, presumably the expanded supply of funds 

to short-term investors under the cash and exchange offering techniques 

would force short-term rates down, other things equal. This need not 

happen, however, in an advance refunding operation that does not involve 

short-term debt {as, for example, in a junior or senior operation). 

The Treasury's arguments concerning the impact of advance re

funding may be summarized through the use of the Hicks-Lutz model as 

discussed in Chapter II. Suppose we assume, using Figure 6, that the 

upward-sloping supply of savings curve to the long-term market (SS) is 

given. Under the cash and exchange offering techniques of the pre-

advance refunding period, a new issue of long-term bonds would tend to 

absorb long-term funds, while contracting the demand for short-term 

funds. The result is a forward shift of the long-term demand curve 

to D'l and a backward shift of the demand for short-term funds from Dg 

to D'a# Other things equal, the bond rate moves upward ftom R to R'. 

If expectations of future short-term rates are inelastic with respect 

to current short-term yields, the bill rate would tend to move downward 

from B to B', (in this swap of long-term for short-term claims by the 

Treasury, it must also be assumed that no offsetting changes in private 

debt maturity or in the posture of monetary policy were made at the same 

time.) 

The Treasury^ contention that advance refunding involves no sub

stantial change in the demand for long-term funds would be represented 
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in the Hicks-Lutz model by an unchanging set of demand curves. To the 

extent that long-term investors merely absorb new long-term bonds in 

an off-the-market exchange with the Treasury, the demand for long-term 

funds (D ) remains unchanged. In terms of Figure 6, there would be 
U 

no reason for the "bond rate to move from its initial position at R, 

In addition, with limited trading in rights, the short-term rate (B) 

would also he minimally affected. Therefore, the initial equilibrium 

of the Hicks-Lutz model would remain unchanged "by an advance refunding 

operation involving long-term bonds. 

Evidence from Bond Rate Movements 

What other evidence exists for suggesting a differential impact 

on market rates from the advance refunding technique as opposed to the 

older refunding techniques? 

Beard^" in an earlier study of advance refunding examined move

ments in the long-term bond rate around seven advance refundings oc

curring prior to 1965. Certain typical patterns were noted in yield 

behavior surrounding major refunding operations. The announcement day 

of a new bond issue usually generated rapid dealer adjustments to the 

terms of the new offering and some surprise vis-a-vis market expecta

tions, depending upon the character of prior market discounting of the 

•anticipated issues. It is not surprising, therefore, even in the period 

of advance refundings, to find a sudden upward movement in long-term 

2 
yields on the announcement day and for a brief period thereafter. 

u» S. Treasury Advance Refunding, pp. U7-53. 

2. Ibid, pp. 1*9-53. 
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Figure 6, Debt Lengthening in the Hicks-Lutz Framework 
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More central to the present discussion, however, is the degree 

to which announcement-day fluctuations were translated into more or less 

sustained upward pressure against the co3t of long-term credit. Beard 

was unable to draw any specific conclusions from his comparative 

analysis of long-term bond operations from September, 1957» through 

April, I960, and during the advance refunding period. One curious 

anomaly was the market's reception of the 3 7/8's of 197^» announced 

in November of 1957* and the 3 1/2's of 1990, announced in late Janu-

ary, 1958. In the former refunding operation, long-term bond yields 

were unchanged the day following the announcement and five trading days 

O 
later were 6 basis points lower. .The downward trend continued and 20 

trading days following the announcement of the new bonds the long-

term rate was 17 basis points below its announcement-day level. 

Much the same fate greeted the 3 1/2's announced in January, 

1958. While the long-term yield stood 5 basis points higher the day 

following the announcement, four trading days later it returned to 

its announcement-day level and continued to fall for 15 trading days. 

The Treasury-Federal Reserve report on the government securi

ties market, first published in 1959* indicated that investor expecta

tions of rising bond prices and a long and deep recession prompted 

this unusual behavior of long-term interest rates during late 1957 and 

1. The 3 7/8's of 197^ were l6-year, 11-month bonds announced 
on November 18, 1957. Approximately $600 million were issued. The 
3 1/2's of 1990 were 32-year bonds maturing February 15» 1990. The 
issue was announced on January 29, 1958, and about $1600 million in 
bonds were subsequently issued. 

2. The long term bond rate used here is the new series rate 
which in November of 1957 included the 2 1/2*a of 19^7-72 and the U's 
of 1969. 
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early 1958.^ Expectations of falling yields (and rising bond prices), 

it was argued, were actually buttressed by increased Treasury and pri-

2 vate long-term borrowing. Since the variance of bond prices generally 

exceeds that of bill prices, expectations of falling yields and rising 

prices favored increased purchases of bonds as opposed to bills. The 

additional bonds supplied in the Treasury refunding operations of 

December, 195T, and February, 1958, literally provided grist for the 

speculative mill — in other words, new bonds upon which substantial 

capital gains were anticipated. Speculators rushed in to lengthen 

their portfolios and bond prices rose (yields fell). 

However, the balance of long-term financings in the pre-advance 

refunding era (eight in number) displayed the pressures on long- and 

short-term market rates implied by counter-cyclical debt management 

3 theory. Long term bond yields rose following the announcement of the 

new issue and tended to remain at advanced levels. 

In the offering of the 3's of 199 5» announced in late January, 

1955» for example, the long-term rate had risen by 12 basis points in 

1. See especially, Treasury-Federal Reserve Study of the 
Government Securities Market. Part II, pp. 97-102. 

2. Ibid, pp. 97-98. 

3. The eight remaining long-term refunding operations were: 25-
30 year bonds of 1978-83 offered in May, 1953; the ItO-year 3's of Febru
ary, 1955; the 12-year U's of September, 1957; the 26-year, 11-month 
3 l/U's of 1985, offered May, 1958; the 21-year U's of 1980 offered in 
January, 1959; the 10-year, 6-month issue of March, 1959; and the U l/U's 
announced in March, i960. There was also a reopening in July of 1955 of 
the 3's of 1995* making 10 long-term bond offerings from 1953 through 
August, i960. 
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3 trading days after the announcement date and showed continuing upward 

pressure some 20 trading days after the announcement.^* The bill rate, 

in contrast, declined by 10 basis points in 3 post-announcement trad

ing days. The 25-year bonds (U 1/2 percent) offered on March 31, I960, 

were accorded a similar market reception. The long-term rate rose by 

2 
U basis points one trading day after announcement. Five trading days 

after announcement the long-term rate was up 7 basis points and 20 

trading days following March 31, the long-term rate stood sane 16 basis 

points above its announcement-day level. The bill rate, on the other 

hand, dropped 18 basis points the day following public notice, but re

covered quickly. 

The contrast with advance refunding operations is, on the whole, 

rather striking. In the first senior advance refunding, announced in 

September, I960, the long-term bond rate rose 2 basis points the day 

following announcement, and then promptly fell. Five trading days after 

the announcement date the long-term yield was 5 basis points below its 

announcement day level. In the pre-junior refunding announced in Janu

ary, 196U, the long-term yield dropped to it3 announcement- day level 

only five trading days later. Within seven post-announcement trading 

days the long-term yield had fallen below its level at the time of 

public notice. In the final advance refunding involving long-term bonds 

1. In January, 1955» the long-term bond rate, new series, in
cluded only the 3 lA's of 1978-83. 

2. The long-term yield in March, i960, was computed from daily 
bid quotations (excluding when-issued obligations) for the following is
sues due or callable in ten years or more: 3 7/8's of 197^; 3 1/Ufs of 
1978-83; Ms of 1980; 3 1/U's of 1985; 3 1/2*s of 1990; and 3fs of 1995. 
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held in January, 196?, the long-terra rate had fallen below its announce-

day level within two trading days. 

These conclusions are summarized in Table XVI. The average 

change in the long-terra bond yield from the announcement-day level is 

computed for the ten pre-advance refunding issues of long-term bonds 

and for the eight advance refunding issues involving long-term bonds. 

As Table XVI relates, the two periods were comparable in the initial 

response of the market to long-term Treasury financings. However, the 

apparent impact of an advance refunding involving bond3 was much more 

temporary. On the average, 20 trading days after the announcement of 

a new issue, the long-term yield .on Treasury bonds stood 8 basis points 

above its announcement-day level in the "bills only" period. In the 

advance refunding era, on the other hand, the long-term yield generally 

stood less than a full basis point above its announcement day level 20 

trading days later. 

These conclusions concerning movements in market rates around 

Treasury refundings must be regarded with great caution, however. As 

Beard notes, interest rates are subject to a variety of influences. In 

the wake of an announcement of new bonds the prime factor is probably 

the terms of the new issue. The farther one progresses in time from 

the initial market reaction, the more other forces intrude to exert 

1. The eight advance refundings involving long-term bonds in
cluded in the averages of Table XVI are those announced in September, 
I960, September, 1961, February, 1962, February, 1963, September, 1963, 
January, 196U, July, 196U, and December, 1961*. 



131* 

TABLE XVI 

Average Yield Changes in the Long-Term Bond Rate 
Around Long-Term Refundings, 1953-650, 

Average Yield Changes, 1953—August i960 

Trading Days Following Announcement of 

Long-Term Bond Rate Refunding. 

Exceeded Its Announce- 1 Day 5 Days 10 Days 15 Days 20 Days 
ment Day Level By: +2,67 +3*6? + 5»6? +6.56 +8,00 

Average Yield Changes, September i960—1965 

Trading Days Following Announcement of 
Long-Term Bond Rate Refunding: 
Exceeded Its Announce-
ment Day Level By: 1 Day 5 Days 10 Days 15 Days 20 Days 

+2.63 +1.50 0.00 -0.63 +0.50 

aData in "basis points. 

Source: Board of Governors of the Federal Reserve System, 
Government Finance Section, Series G, lU, 
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their impact upon the structure of yields. One important point is 

suggested by the foregoing analysis, however: movements of the long-

term rate around advance refunding operations were generally consis

tent with the results of the regression models discussed earlier. 

Both approaches suggest that the impact of debt maturity changes on 

the structure of yields was somewhat weaker during the advance refund

ing period than during the 1950's. 

Yield Spread Relationships in Advance Refunding 

The main theme of this chapter has been that significant debt 

lengthening occurred after i960 without appreciable impact on the 

structure of yields. The regression models suggest, however, that 

rising levels of income (measured by bank debits) tended to narrow the 

yield spread. The same appeared to be true of changes in the money 

supply. 

The apparent net contribution of changes in debt maturity to 

the narrowing differential between short- and long-term rates in the 

continuous expansion from February, 19^1, through 19&5 was, from one 

point of view, therefore, a -passive one. By failing to significantly 

reduce short-term rates and raise long-term rates, the advance re

funding technique appeared to permit rising levels of income and bank 

credit to exert the same impact on relative yields which they exerted 

in the 1950*s — in other words, to close the gap between long- and 

short-term rates. Debt maturity appears to have been a positive force 

1. U. S. Treasury Advance Refunding, p. U8. 
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in twisting the yield structure during the 1950's. In the advance re

funding period, on the other hand, the twisting of the yield structure 

was primarily the result of movements in the money supply and total 

spending. Even though debt maturity increased in the 1960-65 period, 

the yield spread narrowed as income and money exerted a differential 

impact on bill and bond rates. 

The relationship between debt maturity changes and certain mar

ket yields appeared to be somewhat asymmetrical in the advance re

funding period. While reductions in maturity through the passage of 

time might have narrowed the yield spread, the regression models sug

gest that lengthening debt maturity through the advance refunding tech

nique did not contribute toward either significantly higher long-term 

rates or a wider differential between short- and long-term rates. 

Summary 

The theory of liquidity preference suggests a basic framework 

for interest-rate determination. Moreover, recent controversy over the 

impact of debt management policy implies that changes in debt maturity 

can alter relative yields. The combining of the income and monetary 

variables of liquidity preference analysis with measures of debt matu

rity and assessing their relative impact on market yields in the 1953-

65 period leads to some interesting conclusions. 

The basic issue in this chapter concerned the Treasury's con

tention that the introduction of advance refunding moderated the in

fluence of debt lengthening on the demand for long-term funds. It 

seemed reasonable, therefore, to test the relative contribution of debt 
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maturity changes to the explanation of short-and long-term interest 

rates in the advance refunding and pre-advance refunding periods. 

While the regression models do not prove the Treasury's claims for the 

advance refunding technique, the results are at least consistent vith 

those claims. In particular, debt maturity, as represented by three 

different measures, proves to be an insignificant variable in ex

plaining changes in selected market rates during the period of long-

term advance refundings. In contrast, during the 1953-60 period, debt 

maturity contributes significant explanatory power to the determination 

of various market rates. 



CHAPTER IV 

A REACTION MODEL OP TIIE 
GOALS OF DEBT MANAGE IENT, 1953-60 

The regression models of the preceding chapter suggest that the 

anticipated impact of changes in debt maturity was substantially al

tered during the period of long-term advance refundings. This chapter 

and the following chapter summarize the results of a comparative study 

of the goals of Treasury debt management in the 1953-60 period and in 

the period of long-term advance refundings (September, 1960-1965)* 

Goals of Debt Management, 1953-60 

In 1963 the Commission on Money and Credit published the replies 

to a questionnaire submitted to the Secretary of the Treasury and the 

Board of Governors of the Federal Reserve System.1 In the foreword to 

that study the editors noted that the replies of the Treasury were pre

pared by the staff of Secretary Robert B, Anderson and other members of 

the Eisenhower administration. 

A key question asked of the Treasury was: "how much should debt 

management policy be relied upon to achieve our national economic objec

tives under varying circumstances?11^ In its reply, the Treasury listed 

three main goals of an "appropriate" debt management policy: 

1. Commission on Money and Credit, The Federal Reserve and the 
Treasury: Answers to Questions from the Commission on Money and Credit, 

2. Ibid., p. 221. 

138 
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(l) orderly growth without inflation; (2) a balanced maturity structure; 

and (3) minimization of borrowing costs.1 

The Treasury argued that the first goal — orderly growth with

out inflation -- required, among other things, the placement of debt 

outside the commercial banking system to the greatest extent possible 

in boom periods and "restraint" in the volume of long-term borrowing 

during recession. It was held that excessive and frequent long-term 

Treasury financings in recessionary periods would "pre-empt" corporate 

and municipal financings. 

The Treasury also argued that the use of changes in debt matur

ity as a counter-cyclical policy tool was a proposal of "some merit" 

but that "in practice it has proved both impracticable and undesirable 

to adhere strictly to this view in disregard of other considerations."^ 

In particular, Treasury officials suggested that the prime responsibility 

of debt management was to meet the Federal Government's fiscal require

ments, which could not often be postponed. If cash were needed immedi

ately, increased borrowing from the short-end of the market might be 

necessary even in a period of inflation. Similarly, the goal of a 

balanced maturity structure might necessitate lengthening debt maturity 

in recession. In brief, the Treasury felt that the "housekeeping" as

pects of debt management prevented rigid adherence to counter-cyclical 

changes in debt maturity.-^ 

1. Ibid., pp. 221-222. 

2. Ibid., p. 222. 

3. Ibid., p. 222. 
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A "balanced" maturity structure, the second major objective 

listed by the Treasury, was defined as one satisfying the economy's needs 

for liquid debt, counter-balanced by a "reasonable" volume of long-term 

and intermediate-term securities. Treasury officials cautioned against 

an excessive concentration of debt in either short-term or long-term 

maturity sectors, but special emphasis was placed on the dangers of a 

large short-term debt. It "was argued that an excessive growth of short-

term debt necessitated more frequent refunding operations. Moreover, 

the Treasury feared that it might be forced to lengthen debt maturity 

under "unfavorable conditions", twisting the yield curve in an unde

sirable direction and incurring unusually large borrowing costs. In 

addition, "excessive liquidity in the economy and frequent and large 

Treasury operations... can unduly complicate the flexible administration 

1 
of Federal Reserve credit policies essential to sustainable growth". 

An especially important problem in the 1953-60 period was the 

growth of intermediate-term debt. Although the Treasury consistently 

argued that a large short-term debt was necessary to meet the economy's 

sizeable needs for liquidity, almost 80 percent of the marketable pub

lic debt was due to mature within 5 years in i960. The Treasury re

peatedly emphasized the inflationary consequences of such a heavy con

centration of debt in the under-five-year maturity area and the fre

quency of necessary refundings. 

With respect to the goal of minimized borrowing costs, Treasury 

officials suggested that, while prime emphasis should be given to 

1, Ibid.» p. 225. 
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growth without inflation and a balanced debt structure, the Treasury 

(like any other borrower) must issue debt as cheaply as possible. It 

was admitted, however, that stabilization objectives would normally 

prevent the complete achievement of interest cost minimization. Long-

term debt issued in recession would absorb loanable funds and reduce 

the rate of business expansion, the Treasury argued. Moreover, in

creased short-term borrowing in an expansion when long-term rates were 

high would raise the velocity of money and reduce the effectiveness of 

monetary policy. 

A compromise solution to this particular dilemma seemed to 

be the issuance of intermediate-term debt in recession. The Treasury 

argued that commercial banks would eagerly absorb intermediate-term 

notes to bolster earnings when loan demand dropped off. Moreover, the 

fear of capital losses would prevent substantial unloading of these 

issues when yields rose in the ensuing expansion. 

In summary, the Treasury seemed to be arguing that counter

cyclical debt management, while an appropriate objective, must be con

strained by three other goals: (l) interest cost minimization; (2) the 

need for a "balanced maturity structure" to satisfy investor needs and 

reduce the frequency of interaction with the market; and (3) the ful

fillment of the Federal Government's fiscal needs. 

1, See, for example, ibid.» p. 223. In its discussion of the 
interest cost minimization goal the Treasury rejected the argument that 
a large public debt cannot be a burden on future generations. While it 
accepted the position taken by Ricardo that the real cost of deficit 
financing is the absorption of current (not future) savings dollars, 
the constraints on monetary and fiscal policy imposed by future debt 
roll-over were evaluated as a real cost. In addition, the transfer of 
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The goals set forth by Secretary Robert B. Anderson in the 

questionnaire from the Commission on Money and Credit have been re

peated on numerous occasions by other Treasury officials. Secretary 

George M. Humphrey in his first annual report, six months after as

suming office, argued that "the inflationary forces which doubled 

the price level.. .between 1939 and 1952 were stimulated by financing 

too much of the national debt through short-term securities sold mainly 

to commercial banks."''' This point was reiterated by Under-Secretary 

Burgess in a speech to the American Bankers Association in Washington, 

D. C,, in September, 1953. Burgess listed two main goals of debt 

management: (l) avoidance of inflation through debt lengthening and 

the placement of larger amounts of debt in the hands of long-term (non-

bank) investors, and (2) aiding economic growth.^ 

The goal of high employment, enunciated in the Employment Act 

of 19^6, is mentioned only briefly in the Treasury's public statements 

for.the period 1953-60. In a speech to the American Bankers Association 

tax dollars to bondholders was held to be damaging to "incentives" in 
the private sector. 

In response to a question about the influence of the U. S. bal
ance of payments position on debt management and fiscal policy, the 
Treasury ignored any potential influence on debt management policy. It 
evaluated foreign financial problems in terms of responsible versus 
irresponsible fiscal policy. 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury» 1953. p. U. Secretary Humphrey took office 
on January 20, 1953, and served until July 28, 1957» when Robert Ander
son became Treasury chief for the balance of President Eisenhower's 
second tern. 

2. See ibid., Exhibit U6. 



1U3 

at Atlantic City, New Jersey, in October, 195^» Secretary Humphrey 

assured his listeners: "unemployment is a matter of the greatest con

cern to everyone in this administration.He argued that the economic 

program of the Eisenhower Administration was being shaped to insure "at 

the earliest possible time" that every individual seeking work would 

find it. However, ranged against such isolated references to the em

ployment objective were repeated warnings by Secretary Humphrey that 

inflation "is perhaps our most serious domestic economic problem,"® 

The consumer price index had risen from a low of 92. U to 98.5 during 

Humphrey's term of office, while the unemployment rate, following a 

195^ recession high of 6.1 percent of total civilian workers, had fal

len to approximately a U percent plateau in the expansion of 1955-57."^ 

A third economic goal enunciated by Secretary Humphrey was 

minimum interference with the availability of loanable funds to the 

capital market. In a statement before the Senate Finance Committee in 

April, 195^» Secretary Humphrey argued that Treasury long-term finan

cings must avoid diversion of loanable funds from corporations, state 

and local governments, and the housing industry. The Treasury 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury« 1955* Exhibit 1*2, p. 269. 

2. See United States Treasury Department, Annual Report of the 
Secretary of the Treasury. 1957* Exhibit 35, p. 233. 

3. See, for example, United States Department of Commerce, 
Business Statistics. 1967* Biennial Edition, pp. 218 and 228. The con
sumer price index is computed on a base of 1957-59 = 100. The unem
ployment rate is measured as a percent of the total civilian labor i'o 
jorce, adjusted for seasonal variation. 

U. United States Treasury Department, Annual Report of the 
Secretary of the Treasury% 195^« p. 229. 
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generally rationalized its objective of minimizing competition with the 

private sector for capital funds by emphasizing the potential benefits 

for economic growth. For example, in early 1957» when market yields 

were rising toward advanced levels, Treasury officials cited the high 

yields as evidence of heavy demand for capital funds and therefore an 

unfavorable environment for the issuance of long-term bonds. By post

poning bond offerings the Treasury argued that it had shaped its policy 

toward making a "maximum contribution to economic stability and 

growth.1,1 

Methodology of Policy Reaction Studies 

An objective analysis of Treasury debt management policy re

quires some evidence on the basic issue: What goals have guided the 

conduct of debt management policy over time? A similar question asked 

of monetary policy has been examined recently in several multiple re-

gression "policy reaction" studies. The technique used in these 

studies is equally applicable to a study of Treasury debt management 

policy behavior. 

1, United States Treasury Department, Annual Report of the 
Secretary of the Treasury, 1957, pp. 2*4-25. 

2. The concept of a "policy reaction" function was developed 
by G. L. Reuber, Toronto economist, in response to a request from the 
Canadian government to evaluate the performance of Canadian monetary 
policy in the period 19^9-61. A summary of findings is in Reuber, 
"The Objectives of Canadian Monetary Policy, 19^9-61: Empirical 'Trade
offs • and the Reaction Function of the AuthoritiesJournal of Poli
tical Economy. LXXII (April, 19610, 109-132. 

Several reaction studies of Federal Reserve performance have 
appeared in recent years. See, for example, H. G. Johnson and W. G. 
Dewald, "Analysis of the Objectives of Monetary Policy," Banking and 
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A basic assumption of all policy reaction studies is that the 

policy-making authority behaves in a goal-oriented manner (i.e., that 

policy tools are not manipulated randomly). In this study, it is 

assumed that the Treasury did not shift the maturity structure of the 

marketable public debt in random fashion in the period 1953-65, but, 

in fact, attempted to achieve the announced goals of debt management. 

Excluding random changes in debt maturity, the Treasury was 

assumed to be guided by several announced objectives: economic growth, 

full employment, interest cost minimization, a balanced debt maturity 

structure, reasonable price stability, and so on. In the policy

making process Treasury officials presumably assigned weights based 

on law and personal preference to each policy objective. Using step

wise multiple linear regression, the "reaction function" approach at

tempts to measure these assigned weights by relating changes in debt 

maturity to quantified measures of debt management goals. The weights 

Monetary Studies, Deane Carson, editor {Homewood, Illinois: Richard 
D. Irwin, Inc., 1963), pp. 171-189; George Kaufman, "The Supply of 
Money: A Supply Function Explaining Federal Reserve Behavior" 
(Chicago: Federal Reserve Bank of Chicago, 196^) (mimeographed); 
Thomas Havrilesky, "A Test of Monetary Policy Action," Journal of 
Political Economy, LXXV (June, 1967), 299-30U; John H. Wood, A 
Model of Federal Reserve Behavior, Board of Governors of the Federal 
Reserve System, Staff Economic Studies No. IT (Washington: Board of 
Governors of the Federal Reserve System, 1966); James W. Christian, 
"A Further Analysis of the Objectives of American Monetary Policy," 
Journal of Finance, XXIII (June, 1968), U65-U77; and Patrick H. 
Hendershott, The Neutralized Money Stock: An Unbiased Measure of 
Federal Reserve Policy Actions (Homewood, Illinois: Richard D. 
Irwin, 1968). 



1U6 

assigned by the regressions to each Goal variable are presumed to re

flect the relative emphasis applied by policy-makers to that par

ticular objective in the period under study. To the extent that in

consistencies exist between the goals sought by debt management, 

"trade-offs" emerge between different objectives. The magnitude of 

these trade-offs may be calculated from the regression coefficients 

of the reaction function. 

There are several other assumptions implicit in the policy 

reaction approach. First, the policy control variable, average debt 

maturity, must be the exact variable subject to manipulation by debt 

management authorities. If it is not, then the regressions yield 

only correlational relationships, not policy reactions."1" 

Second, a word of caution is needed about potential confounding 

of the actual policy preferences of the debt management authorities with 

their beliefs about the alternatives actually open to them. The actual 

policy chosen by the authorities, for example, vis-a-vis goal variables 

X and Y is a composite of personal beliefs about the constraints im

posed by the actual policy possibility function (or Phillips curve) 

(U-l) F(X^, Y±, K) =0 

and the preferences of the policy makers as expressed in the disutility 

function (H-2) W = a1(Xi - X)2 + a2(Yi - *)? 

In equation U-l, K is a composite variable representing the beliefs of 

the policy-making authority about the structure of the economic and 

1. See Reuber, on. cit.. pp. 109-111 and 121-128. 
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* * 
political environment. In equation 4-2, X and Y are performance tar

gets sought for goal variables X and Y. 

Presumably, the end of rational policy-making is to minimize 

equation U-2 subject to the constraint of equation U—1, assuming K is 

fixed. In terms of Figure 7, the optimum feasible position for the 

economy with respect to goals X and Y would be point EE'. This point 

represents the least unsatisfactory position possible given that con

flicts exist between the goals and the economic and policy matrix is 

substantially unchanged. The optimal policy combination, therefore, 

is a composite result of the preferences of the policy-making authori

ties and their beliefs about actual trade-offs allowed by institutional 

structures and mechanisms. **" 

An additional assumption in the "policy reaction" approach is 

that the policy tools and the mechanisms through which the tools oper

ate must remain substantially unchanged. It follows from this assump

tion that a policy reaction function for Treasury behavior encompassing 

both the 1953-60 period and the advance refunding period in the same 

equation would fail on the ground that a substantial change in technique 

occurred during the period under study. 

Factors Influencing Debt Management, 1953-60 

The policy statements of the Treasury indicate that the following 

factors influenced debt management decisions in the period 1953-60: 

1. Function F{X^,Y^,K) = 0 is drawn convex to the origin in 
Figure 7 to reflect "increasing policy costs" as additional incre
ments toward the achievement of objective X require proportionately 
larger sacrifices of goal Y, and conversely. Disutility function W 
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1. interest cost minimization 
2. reasonable price stability 
3. full employment 
U. the posture of monetary policy 
5. demand for government securities 
6. adequate debt placement 
7. a satisfactory balance of liquid versus 

non-liquid debt 
8. sustained economic growth 

These factors and goals relevant to debt management policy are defined 

in terms of the following monthly performance variables: {1) CL, the 

corporate Aaa bond rate; (2) P, the consumer price index; (3) U, the 

unemployment rate; (H) F, free reserves; (5) TB, total bank deposits; 

(6) B/HB, the ratio of bank to non-bank public debt held by the pri

vate sector; (7) S/I + L, the ratio of floating to non-floating public 

debt held by the private sector; and (8) Y, bank debits as a measure 

of total spending."1" 

reflects the principle of the diminishing marginal rate of substitution 
of goal X for goal Y for given unit change in either objective. See 
for example, A. W. Phillips, "The Relation Between Unemployment and the 
Rate of Change of Money Wage Rates in the United Kingdom, 1861-1957," 
Economica, U.S., XXV (November, 1958), 283-299 and Reuber, on. cit., 
110-111. 

1. The corporate Aaa bond rate is frequently cited as an impor
tant comparative rate for Treasury long-term bond yields in monthly is
sues of the Treasury Bulletin. The data series is from Moody's Investors 
Service and includes 30 bonds of Aaa rating. However, due to the lim
ited number of high-grade issues, the number of bonds in the Aaa series 
has varied. In general, there is a roughly balanced representation of 
railroad, public utility, and industrial bonds. The series takes ac
count of shifting ratings and approaching maturity. In general, the 
average maturity of Aaa bonds slightly exceeds 20 years. In this study 
monthly data computed from averages of daily figures are used. Daily 
values of the Aaa series are unweighted averages of the daily olosing 
price for each individual bond currently in the series. Source: United 
States Department of Commerce, Business Statistics: 1967 Biennial 
Edition, pp. 10k-2k2, 

The consumer price index used in this study is a weighted 
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The basic indicator of debt management policy used in the 

policy reaction functions is All, the average maturity of the total 

marketable interest-bearing public debt. Maturity index AM is under 

aggregative index including 325 items in a market basket designed to 
measure the impact of price changes on living costs of urban wage and 
clerical employees. The series includes 50 SMSA's and is substantially 
homogenous in composition and technique up to 196U. The base is 1957-
59 = 100. Source: Federal Reserve Bulletin, various monthly issues. 

The unemployment rate series used is the rate for all civilian 
workers l6 years of age and over as computed by the Bureau of Labor 
Statistics. The seasonally adjusted rate of unemployment for all civi
lian workers is derived by dividing the seasonally adjusted figure for 
total unemployment by the seasonally adjusted civilian labor force 
(which is the sum of 12 seasonally adjusted age-sex components). Be
ginning in i960 Alaska and Hawaii were added and in 1962 Census pro
cedures were incorporated which reduce the comparability of the data. 
In this study monthly figures are-used. Source: Federal Reserve 
Bulletin, various monthly issues. 

Free reserves of member banks of the Federal Reserve.System are 
the difference between excess reserves of member banks and member bank 
borrowings from the Federal Reserve banks. Prior to December, 1959, 
excess reserves were those held above required deposit levels with the 
Federal Reserve Banks. From December 1, 1959» through November 23, 
i960, member banks could count part of vault cash as meeting legal re
serve requirements. After November 23, I960, all vault cash was eligi
ble to satisfy legal reserve requirements. Data used in this study are 
monthly averages for all member banks. Source: United States Depart
ment of Commerce, on. cit.» pp. 87 and 235-36. 

The total bank deposits series used in this study is the sum of 
time deposits at all commercial banks (except time deposits due to do
mestic banks and to the U, S. Government) plus demand deposits at all 
commercial banks (except interbank and U. S. Government deposits) less 
cash items in the process of collection and float. Source: Federal 
Reserve Bulletin, various monthly issues. 

The ratio of commercial bank holdings of Federal marketable 
debt to non-bank private holdings is computed from monthly figures 
reported by the Treasury Survey of Ownership. The monthly survey of 
ownership includes data on securities issued by the United States 
Government and by Federal agencies. The banks included in the survey 
account for approximately 90 percent of all bank holdings. Data used 
in the present study are three-month moving averages. Source: Treas
ury Bulletin, various monthly issues. 

The ratio of floating debt to intermediate- (1-5 years to matu
rity) and long-term (over 5 years to maturity) Federal debt held by the 
private sector is in the form of a three-month moving average. The 
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exclusive Treasury control since it includes the maturity of Federal 

Reserve Government security holdings as well as the maturity of mar

ketable issues held by U. S. Government agencies and trust funds. 

The present study assumes an inside lafl of one month in the re

sponse of debt maturity to levels of the independent explanatory vari

ables . In other words, a policy reaction by the Treasury which changes 

debt maturity at time t + 1 is assumed to depend on levels of the in

dependent variables at time t. This assumption tends to enforce 

unilateral causation {if causation exists) between the goal variables 

and the policy control variable (AM). It is also assumed that the 

policy control variable responds in linear fashion to each of the goal 

variables. However, the specification of two important goal variables — 

the unemployment and price index variables -- presented some unique 

problems requiring special treatment in the reaction model. 

While there is scsae evidence that the wholesale price index is 

considered a key index of price level changes by Federal Reserve au

thorities, the consumer price index is most frequently mentioned in 

original data are derived from the Treasury Survey of Ownership. 
Source: Treasury Bulletin, various monthly issues. 

Bank debits are monthly values at annual rates (seasonally ad
justed) of debits to demand deposit accounts in 337 "other" reporting 
centers (excluding New York, Boston, Philadelphia, Chicago, Detroit, 
San Francisco and Los Angeles). Debits to interbank and U. S. Govern
ment accounts are excluded. Prior to 1955 (April), 338 centers re
ported, Beginning with 19&5 series became non-comparable with 
earlier data. Therefore, as in Chapter III, equations containing the 
bank debit variable encompass only the period from 1953 to 196^. 
Source: Federal Reserve Bulletin, various issues. 
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1 
Treasury policy statements over the 1953-65 period. Moreover, 

during this period, the wholesale price index displayed remarkable 

stability. Table XVII indicates that in the 1958-1965 period, for 

example, the wholesale price index increased by only about 2 percent, 

with almost all of the increase occurring in 19^5. This performance 

contrasts rather sharply with the steady increase in the consumer 

price index over the same period at an average annual rate of 1.2 

percent (or approximately one tenth of one percent per month), 

A major debate occurred during the late 1950*s and early 196o's 

over the causes of this continued upward surge in consumer prices. 

While some economists stressed demand factors, others argued that cost-

push effects on the supply side of the market in the form of concentra

tions of labor bargaining power and administered pricing pushed up 

p 
prices even in the absence of significant growth in aggregate demand. 

Of course, to the extent that increases in consumer prices during this 

period were due to supply factors, debt management policy would be 

largely unable to influence price level changes. 

To account for the possibilities of index bias and cost-push 

effects on prices, the consumer price index in the present study is 

adjusted for the trend value of a 1.2-percent annual rate of increase. 

1. See, for example, United States Treasury Department, An
nual Report of the Secretary of the Treasury, 1953, pp. U and 
25 ̂ and Annual Report of the Secretary of the Treasury, 1957* pp. 238-
21*3. 

2. See, in particular, Charles L. Schultze, Recent Inflation 
in the United States. Joint Economic Committee, Congress of the 
United States, Study Paper No. 1 (Washington: Government Printing 
Office, 1959). 



TABLE XVII 

Consumer and Wholesale Price Indices, 1953-65a 

Year 
Consumer 

Price Index 
Wholesale 
Price Index 

1953 93.2 92.7 

1951* 93.6 92.9 

1955 93.3 93.2 

1956 9b.l 96.2 

1957 98.0 99.0 

1958 100,7 100. h 

1959 101.5 100.6 

I960 103.1 100.7 

1961 10U.2 100.3 

1962 105.I1 100,6 

1963 106.7 100.3 

196U 108.1 100.5 

1965 109.9 102.5 

a1957-59 « 100. 

Source: U. S, Department of Labor, Monthly Labor Review, 
various monthly issues. 



This is accomplished in the reaction functions by introducing the vari

able (p-p*)3 vhere P is the observed change in the consumer price index 

per month and P* is the average monthly growth rate of 0.1 percent per 

month. The price-level term is entered in cubed form under the as

sumption that when deviations (positive or negative) from the trend 

growth rate of prices increase, their consequences in terms of in

creased disutility for the policy-making authority become proportionate

ly more serious as the deviations become larger.*'" 

The debate over the root causes of price fluctuations during 

the 1953-65 period was paralleled by a debate over the determinants of 

the rising plateaus of unemployment. Table XVIII shows the unusual be

havior of the unemployment rate in the expansions of 1955-57» 1959-60, 

and 1961-65. Following recession troughs of 6 to 7 percent unemploy

ment, these expansion periods were characterized by a shifting unem

ployment plateau: about U.5 percent in the 1955-57 expansion; 5.5 per

cent in the 1959-60 expansion; and, 5.5 to 6.0 percent frctn 1961 to the 

beginning of 1965. A debate ensued over the extent to which these 

rising unemployment plateaus were a function of structural 

1. A similar approach, using squared independent regressors, 
is suggested by Charles C. Holt, "Linear Decision Rules for Economic 
Stabilization and Growth," Quarterly Journal of Economics. IXVT (Feb
ruary, 1962), 20-U5. 

The trouble with squaring the difference between observed and 
trend values is that the policy control variable must move in the same 
direction regardless of the position of the observed independent vari»* 
able relative to its trend value. Cubing the difference between ob
served and trend values allows the policy control variable to change in 
both positive and negative directions. 



TABLE XVIII 

Percent of Civilian Labor Force Unemployed, 1953-65 

Year Unemployment 
Percentage 

1953 2.9 

195b 5.6 

1955 lull 

1956 U.2 

1957 U.3 

1958 6.8 

1959 5.5 

I960 5.6 

1961 6.7 

1962 5.6 

1963 5.7 

196k 5.2 

1965 1*.6 

Source: Bureau of Labor Statistics, Employment and Earnings 
various monthly issues. 
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imperfections in labor markets versvis inadequate levels of total 

1 
spending. 

The magnitude of structural unemployment at any point in time 

is indeterminate to any precise degree. Some recognition of a mini

mum structural unemployment rate was contained in the l»-percent 

2 
"interim" goal of the Kennedy Administration. No specific unemploy

ment goal is mentioned in Treasury reports during the 1950*s. However, 

Arthur F. Burns, one of President Eisenhower's economic advisers, spoke 

of a l»-percent full-employment objective. 

If unemployment below the U-percent level is largely structural 

in nature, it cannot be readily alleviated by either monetary or debt 

management policies. Shifts in debt maturity are assumed to exert their 

primary impact upon aggregate demand, not upon structural imperfections 

in labor markets. In this study, the observed unemployment rate is ad

justed for an assumed U-percent structural minimum by entering the term 

(U-U*)3 into the policy reaction model, where U is the actual civilian 

unemployment rate and U* is the targeted U-percent level. When devi

ations from the U-percent target level (U*) increase, the debt 

1. See, for example, C. C. Killingsworth, "The Bottleneck in 
Labor Skills," The Battle Against Unemployment% Arthur Okun, editor 
(New York: W. W. Norton and Co., Inc., 1965), pp. 32-36; and Walter W. 
Heller, "The Administration's Fiscal Policy," Unemployment and the 
American Economy. Arthur Ross, editor (New York: John Wiley and Sons, 
Inc., 196U), p. 100. 

2. Council of Economic Advisers, Economic Report of the Presi
dent % 1962 {Washington: Government Printing Office, 1962), p. 8. 

3. A. F. Burns, Prosperity Without Inflation (New York: Ford-
ham University Press, 1957), p. 29. 
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management authorities are assumed to regard these deviations as in

creasingly serious. 

The Reaction Model 

The basic policy reaction model for the pre-advance refunding 

period {1953 through August, i960) is summarized in the following rela

tion: 
(1*—3) AM = a + a CL + a (P-PM)3 + a (U-U*)3 + a F 

t + l  o  I t  2  t  3  t  J *  t  

+ a B/NB + a,(S/I + L) + a Y + artTB + a dA . 
5 t 6 t T t 8 t 9 t 

where 

AM = average length of the marketable public debt; 

CL = corporate Aaa bond rate; 

P = monthly change in the consumer price index; 

U = civilian unemployment rate; 

F = free reserves of member banks; 

B/NB - ratio of bank to non-bank holdings of marketable 
public debt; 

S/I + L = ratio of floating to intermediate- and long-term 
public debt; 

Y = bank debits; 

TB = total bank deposits at all commercial banks; and, 

dA = change in average debt maturity from the preceding 
month. 

Policy Reactions, 1953 to August» i960 

The variables in policy reaction function U—3 were entered in an 

ordinary least squares regression with monthly data for the period from 
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1953 up to the first long-term advance refunding in September, i960. 

The results of the stepwise regression procedure are shown in Table XIX, 

The bracketed terms below the partial regression coefficients are t-

values. A check of the null-hypothesis of residual independence shows 

no positive evidence of serial correlation in these equations at either 

the one percent level or the five percent level of significance."*" 

The correlation matrix associated with the equations of Table 

XIX is presented in Table XX. Examination of the simple correlation 

coefficients shows that the corporate Aaa bond rate (CL), total bank 

deposits (TB), and bank debits (Y) are all highly intercorrelated. 

Since multicollinearity tends to vitiate the reliability of significance 

tests, the high-grade corporate rate (CL) was eliminated from the re

action model in order to generate the following two relations: 

<U-3) AMt + x = 111.53 - .3829T3t - 19.29(S/I + L)t + U8.l8(B/IIB)t 

(-lU.iU) (-9.99) 5.80) 

+ .U6l5dA + .0838(U-U*)3 - .0016F 

(3.15) t (2.MO t (-1.86)* 

+ 10.25(P-P*)3,; R2 = .85^6; SE = 2.22; 
1.T9) 

(lt-U) AM. . , = 93.1U6 - .U32UY - 18.89(3/1 + L). + .U88TdA. 
(-1U.1U) (-9.82) (3.33) 

+ 2U.86(B/NB)t - .0019Ft + 9.1l(P-P*)3t 

(2.TT) (-2.27) (1.59) 

+ .0U27(U-U*)3t; R = .85^5; SE= 2.22. 

(1.31) 

1. The test for serial correlation is, as in Chapter III, the 
Von Neumann ratio of the least-squares estimated disturbances: 

Q = 2 [u(t>]2 / 



TABLE XIX 

Regression Coefficients for Average Debt Maturity 
and Performance Goals, 1953—-August 196oa 

Step Depen, Const, 
No. Var. Term 

CLx S 
ri? 

2^ 
KB 

dA, (U-U*)£ (P-P*)^ TBt R2 SE 

3 

k 

5 

6 

7 

AM. t+l 

- 2 AM. t+l 

^t+l 

^t+l 

8 AM. 

9 

t+l 

AMfc+l 

91.5 

96.6 

81,6 

78.6 

78.5 

83.2 

88.0 

86.1 

82.7 

-.09 
(-17.65) 

-.09 -8.6o 
(-19.61) 

-.08 
(-16.88) 

- .08 
(-17.78) 

- .08 
(-17.96) 

(-k.51) 

06 
(-U.70) 

-.06 
(-U.66) 

-.07 
(-3.9*0 

-1*. 51) 

-8,kk 26.87 
-U.77) (3.91) 

-7.77 36.92 -.00 
A.59) (5.10) (-3.20) 

-8.15 37.11 -.00 .29 
-U.89) (5.2U) (-3.^7) (2.15) 

-.06 -11.22 33.1U -.00 .35 -.12 
-l».6l) (U.l+9) (-3.13) (2.50)(-1.7l) 

•11.36 27.22 -.00 .35 -.l1* .06 
-MM (3.17) (-3.71*) (2.5U)(-2.0U) (1.97) 

•11.2U 30.72 -.00 .3k -.Ik .05 7.93 
-lf.73) (3.79) (-3.76) (2.56K-2.08) (1.79) (1.55) 

.78 2.6U 

.82 2.39 

.85 2.21 

.87 2.10 

.87 2.06 

.88 2.Oil 

,88 2.00 

.89 1.98 

•10,li8 28.56 -.00 .3l» -.17 .05 7.72 .05 .89 1.99 
-3.70) (3.09) (-3.71*) (2,U6)(-1.90) (1.W0 (1.U9) (0.50) 

aFigures in parentheses are t-values. 

H 
U1 
vo 



TABLE XIX, Continued 

Variable Key 

AM Average maturity of the marketable, interest- dA 
bearing Federal debt 

CL Corporate Aaa bond rate Y 

S 
I+L 
S U 

Ratio of marketable Federal debt under one 

B_ 
NB 

year to maturity to longer-term issues 
held by the public p 

Ratio of bank to non-bank private holdings 
of marketable public debt TB 

F Free reserves of member banks 

Change in average maturity from preceding 
month 

Bank debits 

Seasonally adjusted civilian unemployment 
rate 

Monthly change in the consumer price 
index 

Total bank deposits 

H 
a\ 
o 



TABLE XX 

Simple Correlation Coefficients for Average Debt Maturity 
and Performance Goals, 1953--August i960 

Corp, 
Average Aaa Adj. Adj. Un- Total Bank to Floating to Change in 
Debt Bond Price employment Free Bank Non-Bank Longer-term Bank Debt 

Maturity Rate Level rate- Reserves Deposits Debt Debt Debits Maturity 
AMfc x CLt (P-P*)^ (U-U*)g Ft TBt B/HBt S/I+Lt Yt dAt 

AMt+1 1.00 -.88 -,06 -.03 ,1»0 -.72 .56 -,18 -.78 .17 

CLt 1.00 .09 .14 -.52 .90 -.U7 -.03 .92 -.lU 

(P-P*)| 1.00 -.01 -.11 .10 -.29 -.06 .13 -.13 

(U-U*)3 1,00 .1*2 .35 .38 -.06 .17 .06 

Ft 1.00 -.3U .57 .10 -.U8 .17 

TBt 1.00 -.28 -.34 .95 -.92 

B/NBt 1.00 -.01 -.49 .10 

S/I+I^. 1,00 -.30 .12 

1,00 -.10 

dAj. 1.00 

Yt 

H 
a\ 
M 
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Equations U-3 and U-U suggest that once the intercorrelated corporate 

Aaa bond rate is omitted from the model, both bank debits and total 

bank deposits become significant explanatory factors for changes in 

debt maturity. 

A test of the null hypothesis that all partial regression co

efficients in Table XIX and in equations U-3 and li-U are not statisti

cally different from zero at the 5 percent level indicates that only 

the price level variable, (p-p*)^, consistently fails to exceed the 

critical t-value of 1.990 for 60 degrees of freedom. The possibility 

that the regression plane itself carries insignificant explanatory 

power either because (l) the assumed reaction model is not of the true 

form or (2) the fitted regression plane is the result of random samp

ling from a population having zero partial regression coefficients was 

checked with an F test of the variance due to regression relative to 

the error variance. All F values significantly exceeded their critical 

values. For example, the lowest F value was 68.80 for step 9 of Table 

XIX, which is far above the critical boundary. The results of the F 

tests for the reaction functions suggest that the variance accounted 

for by regression is significantly more than could reasonably be expected 

if all the true partial regression coefficients were zero. 

Interpretation of the Regression Results 

The signs associated with the regression coefficients in the 

with significance points determined by methods developed by H. Theil 
and A. L. Nager, "Testing the Independence of Regression Disturbances," 
op. cit., 793-806. 
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policy reaction model for the 1953-60 period are, in general, the ex

pected ones in view of the pro-cyclical character of debt management in 

the 1950's. Substantial debt lengthening occurred in periods of reces

sion, while the ensuing expansions were marked by sizeable increases in 

short- and intermediate-term debt. Moreover, the Federal Reserve Sys

tem's "bills only" policy accentuated this pro-cyclical pattern. Pur

chases of Treasury bills and other short-term securities by the central 

bank in order to promote monetary ease lengthened the maturity of Fed

eral debt held by the private sector. Sales of short-term debt to 

restrain the economy, on the other hand, tended to shorten the maturity 

of privately-held Treasury debt. Table XXI illustrates changes in the 

composition of marketable Federal obligations held by the private sector 

at cyclical peaks and troughs in the 1953-60 period. 

The prime variable in the debt management reaction model for the 

1950's is the corporate Aaa bond rate. As the equations of Table XIX 

illustrate, it is the first variable to appear in the stepwise regres

sion procedure and, by itself, accounts for about percent of the 

variation in debt maturity in the 1953-60 period. A simple linear re

gression between the high-grade corporate rate and debt maturity suggests 

that a shortening of debt maturity by one month during the 1950's would 

have been associated, on the average, with a rise of about 11.5 basis 

points in the corporate Aaa rate. The full reaction model yields 

1. National Bureau of Economic Research reference cycle dates 
are used. See G* H. Moore and J. Shiskin, Indicators of Business Ex
pansions and Contractions, National Bureau of Economic Research, Occa
sional Paper 103 (New York: Columbia University Press, 1967)* p. 113. 
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TABLE XXI 

Composition of Privately-Held Federal Debt 
at Cycle Peaks and Troughs, 1953-6oa 

July August July April May 
1953 1951* 1957 1958 i960 

Interest-Bearing 
Marketable Debt held 
by the Private Sector 
with Maturities: 

Under 1 Year $ 55,117 $ 1*5,190 $ 52,26H $ 1*9,00*1 $ 52,938 

1 to 5 Years 25,752 20,972 37,331 1*2,137 6H,738 

5 to 10 Years 16,887 32,80U 13,678 15,221 18,228 

10 Years & Over 27.600 27.563 26.5*40 29 *219 18.056 

Totals $125,356 $126,529 $129,813 $135,581 $153,960 

Percentage of Interest-
Bearing Marketable Debt 
Held by the Private 
Sector with Maturities: 

Under 1 Year M.05S 35 . 75S U0.35S 36.156 3U.U5& 

1 to 5 Years 20.5 16.6 28.8 31.1 k2t0 

5 to 10 Years 13.5 25.9 10,5 11,2 11,8 

10 Years & Over 22.0 21.7 20,1+ 21.6 11.7 

Totals 100.0% 100,0% 100.0% 100.05& 100.0^ 

aDollar figures in millions. 

Source: Treasury Survey of Ownership, Treasury Bulletin, various 
monthly issues; Federal Reserve Bulletin» various monthly 
issues. 
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similar results: a rise of lU.8 basis points in the high-grade cor

porate yield results in a shortening of debt maturity by one month. 

In the 1953-51* recession the corporate Aaa bond rate fell Ul 

basis points from peak to trough. The simple linear regression of debt 

maturity on the corporate rate implies that a drop of Ul basis points 

in the Aaa yield would have been associated, on the average, with a It-

month increase in average debt maturity. The full reaction model sug

gests the total change in debt maturity would have been 2.8 months. 

1 
The actual increase in maturity was 4.1 months. This result implies 

that the Treasury was significantly influenced by interest-cost con

siderations in restructuring the debt during the 1953-5^ recession. 

Interest cost considerations also exerted a significant influ

ence on changes in debt maturity during the 1957-58 recession. During 

this downturn the corporate Aaa bond rate fell 53 basis points from 

reference-cycle peak to trough. The full reaction model implies that a 

drop of 53 basis points in the long-term cost of borrowing vould have 

been associated, on the average, with a rise in debt maturity of 3.6 

months. In actuality, the debt was lengthened 3.9 months from the 

July, 195T» peak to the April, 1958, trough. Two months later, debt 

1. During the 1953-5^ recession the total marketable debt in
creased by about $3 billion from peak to trough. However, in the 
roughly $65 billion refinanced by the Treasury from July, 1953, to 
August, 195**> $15#9 billion in marketable issues were moved into the 
five-to-ten-year maturity range. The average maturity of the market
able debt rose from 60.0 months at the July peak to 6H.1 months at the 
August recession trough. 
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maturity reached its recession high of 62.9 months, some 7.U months 

above the figure for the July, 1957, peak. 

Thus, the somewhat deeper recession of 1957-59 brought about a 

slightly greater amount of debt lengthening than had occurred during 

the 1953-5*+ recession. The character of debt lengthening, however, 

was considerably different in 1957-58 than in the earlier recession. 

While the 1953-5^ downturn brought no offerings of long-term Treasury 

bonds (exceeding ten years to maturity), the contraction phase of the 

1957-58 recession encompassed three long-term bond issues.^ Moreover, 

the emphasis upon issues in the 5-to-10-year maturity range in 1953-5** 

was shifted in 1957-58 to the l-to-5-year maturity range and to long-

term bonds. 

In 1953-5**» private holdings of marketable public issues matur

ing in one to five years were actually $U,8 billion less at the trough 

of the recession than at the peak. Conversely, in 1957-58, issues in 

the l-to-5-year maturity range were $*t.8 billion higher at the trough 

than at the July, 1957» reference peak. In 1953-5*>» 5-to-10-year bonds 

held by the public increased $15*9 billion from peak to trough; by 

contrast, the increase between the 1957-58 reference dates was only 

$1.5 billion. Most striking, however, was the actual decline of $37 

million in long-term bonds held.by the private sector from July, 1953, 

1. These were the It's of 19^9, announced on September 12, 1957; 
the 3. 7/8's of 197**, announced on November 18, 1957; and the 3 l/2's of 
1990, announced on January 29» 1958. One month after the reference 
trough in April, 1958, the 3 lA's of 1985 were announced. 

The only long-term bond issue related to the 1953-5** downturn 
was announced 5 months after the trough in August of 195*1* This issue 
was the 3*s of 1995. 
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to August, 195^» This compares with a rise of $2.7 billion in long-

term bond issues held by the public in 1957-58.^ 

The fact that the corporate Aaa bond rate (as an index of the 

cost of low-risk, long-term credit) is the best single predictor of 

Federal debt maturity in the decade of the 1950's goes a long way to

ward explaining the signs associated with the remaining target vari

ables in the policy reaction model. 

The cubed difference between the consumer price index and its 

mean growth rate, (P-F*)^, is consistently not significant by conven

tional criteria in the equations of Table XIX, However, in all the 

reaction equations, the sign of the price index is positive, suggesting 

that the direction of debt management policy over the period did not 

tend to worsen price stability problems. 

This conclusion must be treated with great care. An examina

tion of deviations from the mean growth rate of the consumer price in

dex during the 1950*s shows an interesting (but somewhat expected) pat

tern. Negative deviations and zero deviations tended to proliferate 

1. Hallowell and Williamson have argued that yield spreads be
tween seven-year bonds and three-to-five-year notes widened more in 
1953-5^ "than in 1957-58, as might have been anticipated from the heavy 
Treasury emphasis on 5-to-10-year issues in 1953-5^. On the other hand, 
they suggest, the spread between bills and 3-to-5-year notes widened 
less in 1953-5** than in 1957-58, when the Treasury substantially ex
panded the volume of l-to-5-year issues. See Burton C, Hallowell and 
Kossuth M. Williamson, "Federal Debt Management, 1953-58," Review of 
Economics and Statistics, XLV (February, 1963), U7-5^» It should also 
be noted that the 10-year bond rate declined by 31 percent from peak 
to trough in the 1957-58 recession and by less than 15 percent in 1953-
5U, when the Treasury ignored the long-term end of the market in its 
lengthening operations. 
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around expansion peaks and in the early and late stages of cyclical 

downturns. At these times, total debt maturity was falling, in part 

due to the tendency of long-term interest rates to las behind cyclical 

changes.Therefore, on balance, price level changes adjusted for the 

p 
mean growth trend were positively related to debt maturity changes. 

The same conclusions do not necessarily follow when absolute 

values of a price level index are regressed against debt maturity. 

Table XXII shows the results of a series of quarterly regressions in 

which the-GIIP deflator series appears as a measure of price level chan-

3 ges. In general, the deflator series is significant at the 5 percent 

level and inversely related to average debt maturity. As far as the 

GIIP deflator series is concerned, debt management was a destabilizing 

force during the period and complicated the achievement of reasonable 

price stability. 

1. The 10-year, constant-maturity Treasury bond rate turned 
down approximately one month following the cyclical peak in 1953 and 
three months after the cyclical peak in 1957. 

2. Considerable caution is also warranted toward this conclusion 
of a positive relationship between debt maturity and price level changes 
because price level stability was not a particularly serious problem in 
the period 1953 to August, 19&0. The mean growth trend in the consumer 
price index of 0.1 percent per month was fairly well adhered to with the 
exception of the 15 months from May, 1956» to July, 1957. 

3. The comprehensives of the GNP deflator series has much to 
commend its use over the consumer price index as an index of price level 
changes. However, data are available only on a quarterly basis. In ad
dition, the consumer price index is mentioned most frequently in Treas
ury public statements and almost as frequently as the wholesale price 
index in the policy statements of the Board of Governors of the Federal 
Reserve System and in the policy directives of the Federal Open Market 
Committee. 



TABLE XXXI 

Quarterly Debt Management Reaction Functions, 1953-6oa 

Dependent Constant U^. GNP^ K^. R^ SE 
Equation Variable Term 

1+-5 AMt 1 
1U8.9 -9.06 

(-3.37) 
2,86 

(1.81) 
-.73 

(-1.97) 
2.09 

(2.05) 
.82 3.6U 

: i»-6 AMt 1 13M -11.22 
(-U.65) 

-2.88 
(2.12) 

-1,68 
(-3.81) 

3.*+8 
(3.55) 

,2k 

(3.13) 
.87 3.13 

U-7 1 165.0 -7.58 
(-2.52) 

2.29 
(1.38) 

- .96 
(-2.25) 

2.13 
(2,10) 

-.00 
(-1.09) 

.83 3.63 

It—8 
1 153.2 -9.55 

(-3.68) 
2.20 

(1.58) 
-1.98 

(-If.18) 
3.58 

(3.73) 
.2U 

(3.30) 
-.00 

(-1.51) 
.89 3.05 

aFigures in parentheses are t-values. 

Variable Key. 

AM average maturity of the marketable, U unemployment rate 
interest-bearing Federal debt GNP gross national product in current 

R 10-year Treasury Bond Rate dollars 
B 91-day Treasury Bill Rate on 

new issues 
K net increase or decrease in US capital 

investments (private and governmental) 
D GUP deflator series abroad 

H 
o\ 
vo 
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The reaction functions, both monthly and quarterly, display 

significantly positive associations between unemployment (U) and debt 

maturity. The full reaction model implies that a rise of one month 

in the mean maturity of the marketable debt in the 1953-60 period was 

associated with an increase in unemployment of 2.75 percent above the 

H-percent target, on the average, in the preceding month. 

The positive relationship between the adjusted unemployment 

rate and shifts in debt maturity is contrary to that called for by the 

principle of counter-cyclical debt management. ^o the extent that 

lengthening debt maturity raised long-terra interest rates, unemployment 

during the recessions of 1953-5^ and 1957-58 may have been more severe 

than would have exited in the absence of substantial debt lengthening. 

Moreover, Federal Reserve open-market policy may have aggravated the 

problem. Purchases of Treasury bills in recession may, at least par

tially, have offset the counter-cyclical effects of monetary ease. 

The negative signs associated with the free reserve variable 

(F) in the reaction model are quite contrary to expectations. In view 

of the Treasury*s frequent consultations with the Federal Reserve Sys

tem on appropriate market conditions for financings and the long histo

ry of cooperation between the two agencies, a variable reflecting the 

posture of monetary policy was thought to be an important influence on 

changes in debt maturity,*'* 'Moreover, the studies of Meigs and Friedman 

1. A resume of the process of decision-making surrounding a 
major refunding operation may be found, for example, in United States 
Congress, House, Committee on Government Operations, Debt Management 
Advisory Committees (Treasury Department)« Hearings before Subcommittee, 
84th Congress, 2nd Session, June 5 and 7» 1956 (Washington: Government 
Printing Office, 1956). 



171 

suggest that, at least over the period of the 1950*s, open-market poli

cy was conducted in terms of free reserve targets."*" However, the re

gressions imply an inverse relationship between the absolute level of 

free reserves and average debt maturity. 

In view of the positive simple correlation coefficient between 

free reserves and debt maturity (+ . U02), the reaction model may have 

mis-specified the true relation between changes in debt maturity and 

free reserves. However, an examination of movements in debt maturity 

at various levels of free or net borrowed reserves suggests that the 

absolute level of free reserves may not be especially important in debt 

restructuring efforts. Frcm January, 1953, to August, i960, the Treasury 

lengthened the average maturity of the marketable Federal debt in 33 

different months. On 16 of these occasions, member banks as a whole 

were in a net borrowed reserve position. Moreover, the bulk of the 

debt lengthenings in an environment of net borrowed reserves came at 

2 
levels exceeding $300 million. 

In an effort to more accurately determine the true relationship 

between debt maturity and free reserves a simple linear regression 

equation was specified. The result was equation 

(U-9) AM - 60.051 + .0057Ft 
t + 1 (U.ll) 

1. See Alexander J. Meigs, Free Reserves and the Money Supply 
(Chicago: University of Chicago Press, 1962}j and, Milton Friedman, 
"Vault Cash and Free Reserves," Journal of Political Economy, LXIX 
{April, 1961), 181-182. 

2. During periods of net borrowed reserves the Treasury length
ened debt maturity a total of 10.8 months. Of this total, 8.0 months 
of lengthening were achieved when net borrowed reserves exceeded $300 
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The standard error of estimate for equation l»-9 is 5.1M and the t-

value in parentheses is significant at the one percent level for 90 

observations. Moreover, equation li-9 displays the expected positive 

relationship between free reserves and debt maturity. According to 

the simple linear equation, an increase of $175 million in free re

serves was associated, on the average, with an increase of one month 

in the maturity of the marketable public debt. 

It should be emphasized, however, that the level of free re

serves, though a statistically significant explanatory variable in 

equation U-9, vas relatively unimportant in accounting for changes in debt 

maturity during the 1950's. Free reserves explained about 16 percent 

of the total variation in debt maturity during this period. 

Perhaps a reasonably safe conclusion drawn from the reaction 

model including the free reserve measure is that the actual state of 

money and capital markets (as reflected in current borrowing costs) is 

a considerably more potent factor influencing debt management policy 

than the particular posture of monetary policy at any given point in 

time. Moreover, regressions if—5 through U-8 suggest that it is the long-

term cost of credit, not the short-term cost, which really matters in 

the management of the debt. As Table XXII reveals, the relationship 

between debt maturity and the 91-day bill rate is positive, but not 

significant at the 5 percent risk level, 

million. 
The bulk of debt lengthening, as opposed to the number of occa

sions on which the debt was lengthened, however, occurred while net free 
reserve positions prevailed. The marketable Federal debt was lengthened 

by 33.9 months under net free reserves from January, 1953, to August, 
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The reaction model shows the ratio of commercial bank, to pri

vate non-bank holdings of marketable debt (B/NB) to be significant at 

the 5 percent level in explaining changes in debt maturity during the 

1950*s. The full model suggests that a rise of one month in debt 

maturity would have been associated, on the average, with a 3.5-percent 

increase in commercial bank holdings relative to those of private in

dividuals and non-bank concerns during the preceding month. 

At first glance, the Treasury's oft-repeated desire to reach 

"real savers" and avoid inflationary underwritings by commercial banks 

appears to have been religiously followed.^" Lengthening debt maturity, 

presumably, would move substantial segments of Federal debt away from 

the normal maturity levels sought by conunercial banks. However, there 

is considerable evidence that debt management in the 1953-5^ and 1957-

58 recessions encouraged the tendency of camnercial banks to lengthen 

their security portfolios as a substitute for falling loan demand. 

Viewed in this sense, the highly significant positive relationship be

tween increases in debt maturity and in commercial bank security holdings 

(relative to private non-bank holdings) displays once again the ex

tremely pro-cyclical orientation of Treasury policy during the 1950*3. 

i960. Most of this progress came when free reserves were in the $300 
to $500 million range. 

1. Secretary Humphrey wrote in a reply to questions from the 
U. S. Senate in April of 1953: "The concentration of short-term debt in 
the banks by the previous administration was one of the causes of in
flation in the cost of living...A gradual placing of more securities in 
the hands of non-bank investors is a necessary step for economic sta
bility." (United States Treasury Department, Annual Report of the Sec
retary of the Treasury, 1953, p. 255.) For a similar reference by Secre-
tary Ancferson see United States Treasury Department, Annual Report the 
Secretary of the Treasury, 1958, p. 3^1. 
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At the July, 1953, cyclical peak, commercial "bank holdings of 

marketable debt constituted 1|6.5 percent of private non-bank holdings. 

By the August, 195 recession trough, however, this figure reached 

1+9*8 percent and by October, 195^, the recession high of 51.8 percent 

was achieved. Over this same period, the Treasury lengthened debt 

maturity by about 5 months. 

The Treasury declared that new security offerings at this time 

were, in the main, tailored to commercial bank demand. This was done 

"to avoid any tightening effects on the money market at a tine when 

the Federal Reserve System was following a program of active ease in 

order to encourage private capital expansion."''' In fiscal 195^, 

commei'cial banks as a whole added $U,9 billion to their Government 

security holdings, while private non-bank investors liquidated about 

$2.2 billion in marketable debt. In fiscal 1955, commercial bank port

folios of Treasury obligations actually fell by $100 million as re

covery set in at the close of 195^. However, heavy purchases of inter

mediate-term securities in the first few months following the recession 

trough in August, 195^, resulted in a rise in the average maturity 

o 
of commercial bank Government security holdings by six months. These 

changes are illustrated in Table XXIII. 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury, 195^. p. 35. 

2. United States Treasury Department, Annual Report of the 
Secretary of the Treasury, 1955, p. 33. During fiscal 19 5 ̂ as well as 
in 1955 substantial shifts toward longer maturities occurred in com
mercial bank portfolios. Floating debt held by the banking system fell 
frcm about one-half to one-third of total bank holdings. Securities 
due or callable after five years grew in importance from about one-eighth 



TABLE mil 

Estimated Changes in Ownership of Federal Marketable Debt, Fiscal 1954 and 1955a 

Change Accounted For By: 

Private Government FT «. U 1B M 

Fiscal Total Hon-bank Investment . DcinKs 

Year Type of Security Changes Holdings Accounts Total Commercial Federal Reserve 

1954 Treasury Bills $-0.2 $-0.6 $-0.1 $ 0,5 $-0.3 $ 0.9 
Certificates 2.6 0.4 * 2,1 0.5 1.6 
Treasury Notes 1.5 1.3 * 0.2 1.0 -0.7 
Treasury Bonds -0.8 -3.2 0.1 2.3 3.7 -1.4 

Total Marketable $ 3.0 $-2.2 $ 0.1 $ 5.2 $ 4.9 $ 0.3 

1955 13-veek Treasury Bills $ 0.5 $-3.4 $ * $ 3.8 $ 1.4 $ 2.4 
Tax Anticipation Bills -1.5 -1.1 -0.4 -0.4 * 

Treasury Certificates 
and Hotes 1.9 -1.3 0.1 3.0 3.0 * 

Treasury Bonds 10.1 3.9 1.0 5.2 5.2 * 

Total Marketable $11.0 $-1.9 $ 1.2 $11.T $ 9.3 $ 2.4 

aIn "billions of dollars. 
Less than $50 million. 

Source: Annual Report of the Secretary of the Treasury. 195** and 1955. 

H —j 



176 

Hallowell and Williamson"*" have argued that this lengthening of 

commercial bank portfolios in recession reduced the availability and 

raised the cost of bank credit. In part, however, the negative liquid

ity impact of debt lengthening was offset by an expansion of Federal 

Reserve credit. Open market operations from July to December, 1953, 

involved net purchases totaling $1.7 billion; however, net sales and 

redemptions frcm January, 195*»j to the recession trough in August were 

$1.9 billion. For the balance of 195^» the early months of recovery, 

not purchases of just under $900 million were made for the System 

portfolio. As Table XXIII reveals, Federal Reserve purchases and sales 

were in certificates and bills, consistent with the "bills only" direc

tive of March, 1953. 

Perhaps more important in total impact than open market policy 

during the 1953-5^ recession were the increases in free reserves achieved 

by reductions in reserve requirements. Decreases in required reserves 

held against net demand deposits and time deposits were estimated to 

O 
have freed about $2.7 billion in canmercial bank reserves. 

to morethan one-quarter of ccramercial bank holdings. The Treasury es
timated that the average maturity of bank holdings rose by 13 months 
in fiscal 1951*. 

1. Ibid.. pp. U7-51*. 

2. In July of 1953 reserve requirements were reduced on net 
demand deposits by 2 percent at central reserve city banks and by 1 
percent at reserve city and country banks. In June of 195^ the same 
reductions were made once again in reserve requirements applying to net 
demand deposits, but a reduction in reserve requirements against time 
deposits of 1 percent at all-member banks was also added. 
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The 1957-58 recession reveals similar patterns. At the July 

1957 cyclical peak, commercial bank holdings stood at 1*1. H percent of 

private non-bank portfolios. By the April trough, this reached 1*8 per

cent. In August of 1958, the ratio of bank to non-bank private holdings 

achieved a recession high of 51.2 percent. At the same time, the matur

ity of the total marketable debt increased 6.2 months frcm July, 1957, 

to May, 1958. Frcm that hiyh point, however, debt maturity displayed 

a falling trend with the low point of 50.1+ months reached in September, 

i960, which begins the advance refunding period. 

The Treasury did not claim that its pattern of lengthenings in 

the 1957-58 recession was designed to appeal, in particular, to the 

commercial banking industry. There was a greater emphasis upon an 

"improved debt structure" and announced intentions to place more debt 

outside the banking industry."'" However, contrary to intentions, com

mercial banks again played a decisive role in underwriting Treasury 

long-term and intermediate-tern issues in the 1957-58 dovnturh. Table 

XXIV notes the changes in debt ownership in fiscal 1958. Without ques

tion, the most marked ownership change during the 1957-58 recession was 

the net acquisition of $9 billion in Federal securities by the com

mercial banking system. Private non-bank investors, in contrast, dis

posed of some $6 billion in Federal marketable and non-marketable debt dux*, 

ing fiscal 1958, 

Yet, there is evidence of only a slight lengthening in canmer-

cial bank portfolios during the 1957-58 downturn. In the wake of 

1. See, in particular, United States Treasury Department, Annual 
Report of the Secretary of the Treasury, 1958, pp. 21j-26 and 3Hi. 



TABLE XXIV 

Estimated Changes in Ownership of Federal Marketable Debt, Fiscal 1958a 

Change Accounted For By; 

Type of Security Changes 

Private 
Son-bank 
Holdings 

Government 
Investment 
Accounts 

Banks 
Total Commercial Federal Reserve 

13-Week Treasury Bills $ 0.5 $-3,1* 

Tax Anticipation Bills -1.5 -1.1 

Treasury Certificates 
and Notes 1,9 -1.3 

Treasury Bonds 10.1 3.9 

$0.1 

1.0 

$ 3.8 

-0.1* 

3.0 

5.2 

$ 1.1* 

-0.U 

3.0 

5.2 

$2.U 

* 

* 

Total Marketable $11,0 $-1.9 $1.2 $11.7 $ 9.3 $2.1* 

aIn billions of dollars. 

*Less than $50 million. 

Source! United States Treasury Department, Annual Report of the Secretary of the Treasury, 
1958. 

H 
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rapid growth in "both private demand and time deposits from July, 1957» 

to July, 1958 (total bank deposits exclusive of interbank and U. S. 

Government deposits rose $10 billion), banks apparently refused to 

incur significant reductions in liquidity* 

It has been estimated that the average maturity of commercial 

bank portfolios lengthened by only 0.6 months from October, 1957, to 

May, 1958.^ Although the Treasury lengthened the debt by retiring 

substantial quantities of short-term securities and currency, commercial 

banks conpeted actively for the declining volune of short-term instru

ments as a hedge against increased time deposit liabilities. As a 

result, short-term rates were placed under sane downward pressure. To 

the extent that long-term rates depended on expected future short-term 

rates, long-term rates also plummeted downward. It appears, therefore, 

that debt lengthening in the 1957-58 recession did not adversely affect 

bank liquidity and, therefore, the cost of bank credit.^ 

The variable representing the ratio of floating to intermediate-

and long-term debt (S/l + L) held by the private sector proves to be 

1, Treasury-Federal Reserve Study of the Government Securities 
Market, Part II, p. 17. Banks were alloted~~$V,6~billion of the com
bined offering of the 3 lA» 27-year bond and the 6-year, 8-month bond 
in June of 1958, however, and the result was a substantial lengthening 
of commercial bank portfolios during and after June, 1958, 

2. Monetary policy exerted counter pressure tending to boost 
bank liquidity during this period. Reserve requirements on demand de
posits were reduced from 20 to 19.5 percent at central reserve city 
banks, from 18 to 17.5 percent at reserve city banks, and from 12 to 11.5 
percent at country banks in February of 1958. There was a further re
duction of one-half point in all categories in March. In April of 1958, 
demand deposit reserve requirements at central reserve city banks were 
reduced in two stages from 19 to 18 percent. Reserve city banks received-
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consistently significant in the reaction model at the one percent 

level. The full reaction model indicates that, on the average, an 

increase of one month in the maturity of the marketable public debt 

was associated with a fall in the ratio of floating to non-floating 

debt by 9.5 percent during the preceding month. 

The inclusion of the S/I + L variable in the regressions was 

designed to uncover the extent to which the Treasury and the Federal 

Reserve tailored the relative volume of highly liquid claims to 

liquidity needs in the economy. A study of published reports sug

gests, however, that the Treasury's definition of private liquidity 

needs was highly flexible during the 1950's. In particular, it appears 

that the goals of meeting the government's fiscal needs and pursuit 

of interest cost minimization fostered a highly variable interpretation 

of satisfactory levels of liquidity.1 

a 0.5-percent reduction on demand deposits to l6.5 percent. It has been 
estimated that the combined impact of these three reductions in required 
reserves was to free almost $1.5 billion reserves. 

The discount rate was raised frcm 3 to 3.5 percent in August, 
1957* but this hike was followed by four reductions. The first was in 
November, 1957» frcm 3.5 to 3 percent. The second came in January at 
11 Federal Reserve banks where the discount rate fell to 2.75 percent. 
All discount rates were lowered to 2.25 percent in March of 1958. The 
final reduction occurred in April when the discount rate was reduced 
to 1*75 percent. 

Open market operations did not actively prcmote monetary ease 
until mid-October of 1957. The most extensive purchases occurred in 
1958 when about $3.1 billion in net purchases were made. (See Federal 
Reserve Bulletin, various monthly issues.) 

1. Under-Secretary Baird argued in May of 1958 that "we must 
leave sufficient leeway in the short-term area at all times so that a 
sizeable volume of short-term loans could be successfully placed should 
special circumstances require it. It would be unwise in the extreme to 
fully employ this source of funds under less urgent conditions." (United 
States Treasury Department, Annual Report of the Secretary of the Treas
ury, 1958, p.277.) 



181 

Presumably in recession when uncertainty increases and market 

values fall, the need for liquidity expands. Monetary policy may try 

to counter the depressedcconditions by replacing relatively illiquid 

assets with highly liquid ones. The principle of counter-cyclical debt 

management calls for a similar prescription. However, these presump

tions are contradicted by the sign of the S/I + L variable in the 

regressions. The relationship between the relative supply of floating 

debt and debt maturity is significantly negative. Generally, as the 

Treasury lengthened debt in recessionary periods, it did so by retiring 

floating and demand debt. This action was supported by the Federal Re

serve's "bills only" open market policy which called for purchases of 

short-term debt to promote monetary ease. 

Some indication of this pro-cyclical shift in debt maturity can 

be seen by comparing peak and trough values of the ratio of floating to 

non-floating debt held by the private sector. At the peak of the 1953-

5U recession, floating debt stood at 78»5 percent of all marketable 

Federal issues maturing in over one year. By the time the recession 

trough had been reached, this ratio had failed to 55.6 percent. At the 

Secretary Anderson, in canmenting on the fact that in i960 
floating debt had reached over Uo percent of the total marketable debt, 
stated: "even though this is the largest amount of under-one-year debt 
since the end of 1953» we must realize thfcit the liquidity requirements 
of our economy...can support a relatively large short-term debt. This 
total may be higher than we would like to see it at the moment, but we 
do not view it as excessively high from a long-run standpoint." (United 
States Treasury Department, Annual Report of the Secretary of the 
Treasury, i960, p. 286.) Anderson added that the "real problem* lay in 
debt maturing in one to five years, which nearly doubled frcm 1953 to 
I960. 
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peak of the 1957-58 recession, S/I + L stood at percent. By the 

time of the trough in April, 1958, this ratio had fallen to 56,6 

percent. The recession low was reached two months later when floating 

debt held by the private sector declined to about U8 percent of mar

ketable debt over one year to maturity. 

It appears, therefore, that the pro-cyclical policy followed 

by Treasury debt management in the 1950's is also reflected in vari

ations in the ratio of floating to non-floating debt held by the 

private sector. The same pro-cyclical pattern is revealed by the 

relationships between bank debits (Y), total bank deposits (TB) and 

average debt maturity (AM). 

Bank debits were introduced in the reaction model as a measure 

of total spending and as a proxy variable for the demand for Govern

ment securities. Equation U-U shows that, on the average, an increase 

of one month in the maturity index of the total marketable debt (AM) 

would have been associated with a decline in bank debits of $2.3 bil

lion. Clearly, Treasury debt management policy was pro-cyclical in 

its response to this measure of changes in total spending.^* 

1. The quarterly reaction functions U-6 and i*—S indicate that 
GNP is significant at the 5 percent level in explaining quarterly 
values of All; and, the relationship is positive, quite contrary to 
the monthly reaction model. However, a check of the matrix of simple 
correlation coefficients shows that GNP and debt maturity are nega
tively related with a simple correlation value of -.773. The high degree 
of intercorrelation between GNP and the 10-year Treasury bond rate (R) in 
the quarterly reaction functions suggests a plausible reason for the 
apparent mis-specification. The simple correlation coefficient between 
GUP and R is + .907. 
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The regressions also specify a negative relationship "between 

debt maturity and total bank deposits. According to reaction function 

U-3, the Treasury increased debt maturity by one month, on the average, 

for every drop in total bank deposits of $2.6 billion. To the extent 

that a decline in total bank deposits (demand plus time deposits) 

indicates a reduction in loans, the major source of bank revenue, 

an increase in ccnimercial bank demand for Government securities would 

be expected. As was suggested previously, the Treasury's longer-term 

security offerings in the recessions of the 1950's were designed to 

appeal to the commercial banking system. 

The final variable in the'monthly regressions was the change 

in average debt maturity frcm the preceding month. It was reasoned 

that if the Treasury had definitive maturity goals in mind, then once 

a lengthening had occurred, the tendency would be to maintain the status 

quo. Furthermore, in the wake of a shortening in debt maturity, the 

tendency would be to restore previous maturity levels by a counter 

lengthening. In short, it appeared that, to the extent debt management 

authorities possessed definite maturity objectives, changes in debt 

maturity at time t_ and levels of debt maturity at time t+1 would be 

negatively related. On the other hand, to the extent that debt manage

ment was guided primarily by "opportunism",the relationship between 

present levels of maturity and prior changes in maturity would be posi

tive (i.e., shortening would tend to be continuous in periods of rising 

long-term interest rates and lengthening would tend to be continuous 

in an environment of falling credit costs). 
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In fact, the change in debt maturity was significantly related 

in a -positive direction to levels of maturity in the Treasury reaction 

functions. Moreover, the magnitude of the impact of preceding changes 

in debt maturity was remarkably similar for all the regressions in 

Table XIX. On the average, a decline of 2.5 months in the maturity 

of the entire marketable debt brought, not a rise in debt maturity, 

but a further reduction of one month. To a great extent, this result 

reflects the downward secular trend of debt maturity in the 1950's. 

The average maturity of the total marketable debt reached a high of 

72.5 months in February of 1955* From this point it gradually declined, 

reaching 51.1 months in August, I960, the last month under observation 

during the pre-advance refunding era. 

Conversely, a rise in debt maturity of 2.5 months brought a 

further rise of one month, on the average. Lengthenings tended to be 

bunched, rather than evenly distributed. One successful debt lengthen

ing operation engendered another, Of the 33 months during which the 

maturity of the debt was lengthened by the Treasury from 1953 to August, 

i960, 20 were lengthenings in successive months. 

Summary 

The preceding analysis suggests that the predominant considera

tion of debt management policy in the 1953-60 era was the cost of long-

term borrowing. This concern with interest costs generally prompted 

debt management to lengthen debt maturity in recession and to shorten 

maturity in the ensuing expansion. 
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The Treasury argued that its negative reaction to long-term 

costs, while not severely constraining recovery from recession, served 

to avoid competition with the (presumably) more meritorious borrowing 

needs of the private sector. Rising interest rates on corporate and 

state and local long-term borrowing suggested strong private demand for 

credit. In such an environment, it was argued, government would become 

a capital competitor with productive investment in the private sector, 

an argument strongly reminiscent of the Millesian doctrine.*'" 

The potential conflict between the principles of counter

cyclical debt management and the desire to improve, the structure of 

the Federal debt as cheaply as possible led to major reliance on the 

issuance of intermediate-term debt during the recession of the 1950*s. 

In the 1953-5^ recession, $15.9 billion of debt was moved into the 5-to-

10-year maturity range. In the 1957-58 recession, the Treasury chose 

the occasion to market $2.7 billion of long-term bonds and increase 

offerings in the l-to-5-year maturity range. 

The reaction functions indicate that debt maturity changes 

were destabilizing in the 1950's with respect to unemployment and 

price level changes. Surprisingly, the free reserve measure of mone

tary policy proved negatively related to debt maturity levels. This 

result suggests that the posture of monetary policy, as distinct from 

actual market conditions, was not a particularly important variable in 

explaining changes in debt structure frcen 1953 to i960. 

1. John Stuart Mill, op. cit,, pp. 873-87^. 



As expected frcm the pro-cyclical "bias of Treasury and 

Federal Reserve open-market policies over the period, the level of 

spending and bank deposits vere negatively related to debt maturity. 

Further evidence of a pro-cyclical bias was in the bunching of debt 

lengthening operations in the contraction phases of the business 

cycle. 



CHAPTER V 

DEBT MANAGEMENT REACTIONS, 1960-65 

The previous chapter analyzed the goals of debt management in 

the years of the Federal Reserve's "bills only" policy and prior to the 

first long-term advance refunding in September, i960. In this chapter, 

a policy reaction model is applied to the advance refunding period, 

September, I960, through 19&5. 

Objectives of Debt Management, 1960-65 

The goals enunciated in the report of the Commission on Money 

and Credit for the 1950's were generally carried over into the 1960's. 

There was, however, one important addition. 

In his first annual report, Secretary of the Treasury C. Doug

las Dillon set out five goals for debt management policy: (l) the 

raisins of funds to meet governmental obligations; (2) to borrow as 

cheaply as possible consistent with other goals; (3) the promotion of 

economic stability and sustained growth; (U) avoidance of substantial 

international interest-rate differentials in order to prevent large 

outflows of short-term funds; and (5) progress toward a balanced ma-

1 
turity structure. 

These five goals are common to earlier Treasury administrations 

with the important exception of objective four: the minimization of 

1. United States Treasury Department, Annual Renort of the 
Secretary of the Treasury, 196l> pp. 13-lU, 
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international yield differentials to avoid outflows of short-term 

funds. Speaking with reference to economic conditions during the 196l 

recession, Dillon argued that it was mandatory "to deter the outflow 

of funds...which might have occurred if short-term interest rates had 

been allowed to fall to the low levels reached in other recent reces

sions and early recovery periods."^- He reasoned that, consistent with 

the Federal Reserve's increased open-market sales of short-term secur

ities, the Treasury should augment the supply of Treasury bills, in 

particular, 91-day and 182-day bills. 

2 
Secretary Henry H. Fowler echoed Dillon's remarks in 1965. 

Fowler emphasized the primacy of the Treasury's "housekeeping tasks" 

(securing needed governmental revenue and refinancing maturing debt), 

but argued that there was room for progress toward broad economic ob

jectives. These were: (l) an improved balance of payments position 

(through maintaining an internationally-competitive level of short-term 

rates); (2) a balanced debt maturity structure; (3) minimum inter

ference with the conduct of monetary policy; (U) minimization of bor

rowing costs; (5) reasonable price stability; (6) sustainable growth 

(through reducing upward pressure on long-term interest yields); and 

(7) reduction of unemployment, closer to the "interim" goal of U percent.3 

1. Ibid., p. lU. 

2. Henry H. Fowler of Virginia succeeded Douglas Dillon as 
Secretary of the Treasury on April 1, 19&5* 

3. United States Treasury Department, Annual Report of the 
Secretary of the Treasury» pp. 17-10, 27**, 295, and 3214-333. 
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Prosperity, it was felt, reduced the potential conflicts between these 

objectives. 

An occasional reference was also made to the placing of debt in 

the hands of "real savers" and the avoidance of excessive financing of 

Treasury debt through the commercial banking system."1' The references to 

debt placement outside the commercial banking system were, however, con

siderably less frequent in the early 1960's than in the pre-advance 

refunding era. Commercial banks, on balance, disposed of almost $2 

billion in Treasury marketable, interest-bearing debt from 1961 to 1965* 

Furthermore, increased Treasury offerings in the over-five-year ma

turity area coupled with increased private demand for bank loans may 

have reduced commercial bank demand for government securities. 

Factors Influencing Debt Management. 1960-65 

The public statements of the Treasury yield the following list 

of performance goals for the 1960-65 period: 

1. interest cost minimization 
2. balanced debt structure 
3. reasonable price stability 

full employment 
5. the posture of monetary policy 
6. sustained economic growth 
7. demand for Treasury debt 
8. debt placement with long-term savers 
9. reduction in short-term capital outflows 

The ninth factor — reduced outflows of short-term funds — applies prin

cipally to the period after February, 1961. These performance goals were 

1. See, for example, ibid., p. 296, 
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defined, in general, by the same monthly variables as employed in the 

reaction functions of Chapter IV. 

The important exception to the earlier period, however, is the 

goal pertaining to reduced short-term capital outflows. It was as

sumed that short-term capital outflows were primarily a response to 

variations in foreign econanic activity.^" To operationalize this as

sumption initially, a weighted average of foreign bill rates (*f ) was 

2 introduced into the regressions. A rise in foreign short-term yields 

was assumed to bring about increased capital outflows in future time 

periods, necessitating a rise in domestic short-term rates. Ceteris 

paribus, the debt management authorities would tend to expand the supply 

of short-term debt. This prescription assumes, of course, that other 

objectives (for example, a reduction in unemployment) require a falling 

or, at least, stable long-term yield. It may also be argued.that 

balance of payments problems call for tight monetary and debt manage

ment policies which normally imply debt lengthening. While short-term 

rates would tend to be pushed down initially, the long-term equilibrium 

in financial markets would find interest rates in all segments of the 

market rising. 

1. See, especially, Samuel I, Katz, "Yield Differentials in 
Treasury Bills, 1959-6U," Federal Reserve Bulletin, L (October, 196U), 

. 12U1-60. 

2. The weighted average of foreign bill rates included the 
average yield of weekly tenders during the month on Canadian and British 
three-month bills and the end-of-the-month yield for West German 60-90 
day bills. The weights applied to these three yields were short-term 
claims reported by domestic banks against these nations in each month of 
the yield series. Source: Federal Reserve Bulletin, various monthly 
issues. 
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As in the reaction model of Chapter IV, an inside iaft of one 

month was assumed in the response of debt maturity to shifts in the 

independent variables. The basic reaction model was presumed to be 

linear in the parameters. 

The Reaction Model 

The policy reaction model for the September, I960, through 

196U (advance refunding) period is illustrated by the following 

equation: 

(5-l)AMt + ! = Jo + J]CLt + j2(P-P*)| + J3(U-U*)? 

+ JlA + + jg(s/I + L)t 

+ d7*t + J8TBt + J9ifs + JlO^^Jt-ft-l), 

where the variables are defined as in Chapter IV and the foregoing 

section. 

Policy Reactions, September, 19^0» through I96U 

The variables in reaction function 5-1 were entered in an or

dinary least squares regression format, using monthly data for the ad

vance refunding period. The stepwise results are illustrated in Table 

XXV. The terms in parentheses below the partial regression coefficients 

are t-values. At first, the stepwise regressions displayed evidence of 

positive serial correlation at the 5 percent risk level. Accordingly, 

a first-order autoregressive scheme was used to adjust the data and the 

stepwise procedure applied a second time to yield the equations of 

Table XXV. The modified equations afford no basis at the critical risk 



TABLE XXV 

Regression Coefficients for Average Debt Maturity 
and Performance Goals, September i960—I961*a 

Eaua- Depen. Const, TB (U-U*)3 CL dA i, Y B/NB (p-p*)3 S / I + L  F+ R2 SE 
tion Var. Term . z 

(1) AMfc+l 29.8 0,13 
(11,88) .71* 1.67 

(2) ^t+l 39.0 0.10 
(6.85) 

-.11; 
(-3.81) 

.80 1.1*8 

(3) 67.5 0.11 
(T.75) 

-.12 
(-3.1*1) 

-,07 
(-2.69) 

.83 1,1*0 

(U) AI4t+l 65.7 0,11 
(8.19) 

-.11 
(-3.33) 

-.07 
(-2,69) 

.28 
(2,06) 

.8H 1.35 

(5) JWfrfl 63. k 0.11 
(8,18) 

-.10 
(-2,810 

-.07 
(-2.7*0 

.27 
(2,03) 

.01 
(1.3U) 

.85 1.3l* 

(6) ^+1 66,1 0.07 
(2.18) 

-.09 
(-2.59) 

-.08 
(-2,95) 

.29 
(2.15) 

,01 
(1.38) 

,08 
(1.22) 

.85 1.33 

(7) ^t+l 71.8 0,07 
(1.99) 

-.10 
(-2.70) 

-.08 
(-2.91) 

.27 
(2.01) 

.01 
(1.00) 

.07 
(1.13) 

-8.88 
( -.80) 

.85 1.3l* 

(8) J^b+l 71. u O.07 
(2.03) 

-.10 
(-2.69) 

-.08 
(-2.88) 

.29 
(2,05) 

.01 
(1.06) 

.06 
(.99) 

-8.1*3 -U.7U 
( —75X-.U8) 

.85 1.35 

(9) ««t+l 72.8 0.07 
(1.93) 

-.10 
(-2.68) 

-.07 
(-2.76) 

,29 
(2.01) 

.01 
(,8U) 

.06 
(.9*0 

-13.66 -5.0U 
(,68)(-.5l) 

1.71 
(.32) 

.85 1.36 

(10) AMfc+l 72.9 0.07 
(1.26) 

-.10 
(-2.U5) 

-.07 
(-2.72) 

.29 
(1.98) 

.01 
(.78) 

.06 
(.91) 

-12.78 -5.15 
(,59)(-.5l) 

1.68 
(.31) 

-.00 .85 
(-.12) 

1.38 

H 
aFigures in parentheses are t-values, m 



TABLE XXV, Continued 

Variable 

AM Average maturity of the marketable,, dA 
interest-bearing Federal debt 

CL Corporate Aaa bond rate Y 

S/I+L Ratio of marketable Federal debt under U 
one year to maturity to longer-term 
maturities held by the public 

B/NB Ratio of bank to non-bank private holdings 
of marketable public debt 

F Free reserves of member banks 
TB 

ifs 

Change in average debt maturity 
from the preceding month 

Bank debits 

Seasonally adjusted civilian 
unemployment rate 

Monthly change in the consumer 
price index 

Total bank deposits 

Index of foreign bill rates 

H 
vo 
Ul 



191* 

level (5 percent) to reject the hypotheses of linear independence 

omons the residuals. 

The correlation matrix between the variables in the reac

tion model is shown in Table XXVI. According to this matrix, free 

reserves (F), total bank deposits (TB), and bank debits (Y) are 

all highly intercorrelated. Since multicc&linearity tends to bias 

both significance tests and the coefficients measuring the rela

tive contributions of the independent variables, the separate equa

tions 5~2» 5-3, and 5-U were run. The results are shown in Table 

XXVII. A test of the null hypothesis that all partial regression 

coefficients do not significantly differ frcm zero at the 5 per

cent level failed for five variables in the Treasury reaction func

tions of Tables XXV and XXVII. These were the corporate Aaa bond rate 

O 
(CL), the adjusted unemployment rate ((U-U*) ), the level of free 

reserves (F), the level of spending as measured by bank debits (Y), 

and the total bank deposits (TB). These variables all exceeded criti

cal t-values for 52 observations. 

All F values for the equations in Tables XXV and XXVII are 

significant. There was no positive evidence, therefore, that the as

sumed reaction model was not of the true form or that the fitted n-di-

mensional regression plane might have been the product of random sam

pling from an underlying population whose partial coefficients were 

all zero. 



TABLE XXVI 

Simple Correlation Coefficients for Average Debt Maturity and 
Performance Goals, September i960--I96U 

Corp, Adj. Un-
Average Aaa Adj. employ- Total Bank to Floating to Foreign Chg. in 
Debt Bond Price ment Free Bank Non-Bank Longer-term Bank Bill Debt 

Maturity Rate Level rate Reserves Deposits Debt Debt Debits Rates Maturity 
CLt (P-P*)j (U-U*)j Ft TBt B/UBt S/I+Lt Yt if5(t) ^ 

AMt+1 1.00 .02 .00 -.78 -.81 .86- -.55 -.07 .8U M .07 

CLt 1.00 -.06 -.0U -.19 .26 -.17 -.13 .29 .06 -.09 

(p-p*)3 1.00 -,0U -.01 -.03 .03 .11 -.09 .16 .28 

(U-U*)2 1.00 .67 -.70 .31 -.07 -.70 -.14 -.00 

Ft 1.00 -.93 .63 .20 -.86 -.23 ,0U 

TBt 1.00 -.59 .10 .96 .35 -.10 

B/NBt 1,00 .69 -.57 -.^2 -,0U 

1.00 -.10 -.02 -.05 

Yt 
1.00 ,3U -.12 

^fsft) 1*00 ,02 

1.00 

H 
vo 
vn 



TABLE XXVII 

Treasury Policy Reaction Functions, 196O-6U 

Equa
tion 

Bepen. 
Var, 

Const. 
Term 

CL2 (P-P*)3(U-U*)3 Ft B/NBt S/I+l,. Yt TBt 
ht 

R2 SE 

5-2 Mt+1 85,5 -.oU -11.73 -.lU -.01 -30.56 7»7h .01 
(-1.U9 (-1.06)(-3.28)(-3.^9)(-1.32)(1.33) (1.05) 

.21 
(1.32) 

.80 1.56 

5-3 8U.6 -.09 -5.38 -.12 -27.7U 5.00 .10 
(-2.23)( -.56)(-3.li7) (-1.56) (.96) (5.3U) 

.00 .25 
C.73)(1.70) 

.85 1.36 

5-^ AMt+l 78.6 -.07 -1.86 -.12 -22.12 1.95 .15 
(-2.37) (-.18)(-3.15) (-1.13) (.31)(M2 

.00 
(.75) 

.29 
(1.93) 

,8U 1.1*0 

AM 

CL 
P 
U 
F 
B/NB 

S/I L 

H* 
0\ 

Variable 

average maturity, total marketable 
Federal debt 
corporate Aaa bond rate 
monthly change in consumer price index 
unemployment rate 
free reserves of member banks 
ratio of bank to non-bank private 
Federal debt holdings 
ratio of federal floating to non-floating 
debt held by the private sector 

Kejr 

Y bank debits 
TB total bank deposits (adj.) 
ifs weighted index of foreign bill rates 
ic Canadian three-month bill rate 
ig British three-month bill rate 
dA change in average debt maturity from 

the preceding month 
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Interpretation of the Regression Results 

A comparison of the reaction functions in Tables XXV and XXVII 

with those of Chapter IV suggests a substantial change in debt man

agement objectives during the advance refunding period. Superficial 

examination of the Treasury reaction functions shows that the signs 

of the coefficients, in general, come closer to the principles of coun

ter cyclical debt management after i960 than for debt management pol

icy prior to i960. This can also be illustrated by calculation of 

the trade-offs between the objectives of interest cost minimization, 

price stability, reduction of unemployment, and growth in total spend

ing. 

Table XXVIII shows the change in the goal variables CL, P, U, 

and Y which completely neutralizes the impact on debt maturity (AM) of 

the indicated change in each one of these variables. For example, 

equation 5-^ suggests that a rise in unemployment of 1 percent above 

the li-percent interim goal was associated with a fall in debt maturi

ty of 0.12 months. However, Table XXVIII implies that a drop in ma

turity of this magnitude could be completely offset by a decline in 

the corporate Aaa bond yield (CL) of 1.69 basis points. Confronted 

with these conflicting movements of unemployment and the bond rate, 

the Treasury would have left debt maturity unchanged during the advance 

refunding period. 

Similarly, regression function 5-l» implies that an increase in 

bank debits of $1 billion would normally bring about debt lengthening 



TABLE XXVIII 

Policy Trade-Offs in the Treasury Reaction Function, 1960-61; 

Reaction Function 5-^ 

Shift in Interest Variable: 
Deviation in 
Unemployment 
Rate from h% 

U-U* 

{% Change) 

Offsetting Change in Goal Variables; 
Deviation of Basis Point 

Change in 
Corporate 
Aaa Yield 

CL 

CPI from 0,3 
Per Month 
Growth Rate 

P-F* 

(% Change) 

Bank Debits 
Index of 
Spending 

Y 

($ Bill) 

Deviation of Unemployment 
Rate from k% 
(2% Change) 

Change in Corporate Aaa 
Bond Rate 
(One Basis Point Change) 

Deviation of CPI from 0,1?5 
per month Growth Rate 
{1% Change) 

Bank Debits 
(Change of $1 Billion) 

-1.69 

-0.83 

-2.53 

1.10 

.27.16 

2.2l* 

-0,39 

-0.35 

0.75 

0.1*5 

12.10 

0.1l3 
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on the average, of 0.15 months over the advance refunding period. How

ever, an increase in the unemployment rate of 1.10 percent above the in

terim U-percent goal, or a rise in the corporate Aaa yield of 2,2h 

basis points, or an increase in the consumer price index of 0.1*3 points 

above the mean trend of 0.1 percent per month would completely neutralize 

the impact of rising spending. No change in debt maturity would have been 

carried out by the Treasury in the wake of the above changes. 

Admittedly, the Treasury's pursuit of stabilization objectives 

during the early 196o's was severely tempered by other debt management 

goals. For example, reaction function 5-^ also suggests that a rise 

of only lb,6 basis points in the corporate Aaa yield would have brought 

a shortening of one month in total debt maturity (AM), whereas it would 

have required a rise in unemployment to 6.05 percent to cause a similar 

one-month maturity decline. It was not until December, 19^5* however, 

that the unemployment rate fell to a ^-percent monthly average. Follow

ing a high of T percent in July, 19&1, the unemployment rate fell contin

uously, but the rate never dopped below U percent until the close of the 

period. To the extent that the Treasury subscribed to the ^-percent 

unemployment target, debt lengthening, while perhaps correct in direction, 

was decidedly premature. And, if the availability of credit (as opposed 1 

to the cost of credit) was reduced by debt lengthening during this pe

riod, debt management policy may have retarded the progress of unemploy

ment toward the ^-percent interim objective. 

The direction of change in debt maturity in response to move

ments in the consumer price index (P) was generally contrary to that 
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called for by the principles of counter-cyclical debt management. How

ever, the price index is not significant in any of the monthly reaction 

equations. An examination of movements in the CPI over the period 

shows that negative deviations from the mean 1.2-percent annual growth 

rate were about evenly balanced, with positive deviations generally-

occurring from September, I960, through 1962 and zero and negative 

deviations in the majority during 1963 and 196U. In short, price level 

instability was not a particularly serious problem during the advance 

refunding period. 

Interest Cost and Debt Management 

The most marked difference between the reaction functions of 

the advance refunding period and those of the 1950's is the decline 

in the importance of the long-term interest rate (CL). In the early 

I960's, the corporate Aaa yield was significant in the expected (nega

tive) direction, but It was not the first variable to enter the step

wise regression format. In fact, less than 5 percent of the total 

variation in debt maturity (AM) can be accounted for by the corporate 

interest rate during the advance refunding period. 

A further indication of the sharp decline in the influence of 

the interest-cost variable is provided by Table XXIX. The full re

action model is used to predict debt maturity levels and the relative 

contribution of shifts in the corporate Aaa rate (CL) to those levels. 

In the 1953-5U downturn the decline in the corporate rate accounted 

for about a third of the predicted increase in debt maturity. During 

the 1957-58 recession, on the other hand, the corporate Aaa rate 

accounted for about three-fourths of the predicted rise in the maturity 



TABLE XXIX 

201 

Contributions of the Corporate Aaa 
Rate to Changes in Debt 

Maturity, 1953-61* 

Reference Period 

Total Debt Maturity (AM): 

Predicted Change Due 
Actual Predicted to Corporate Aaa 
Change Change Bond Rate 

Contraction Periods 

7/53 to 8/5U li.li 7.3 2.h 

7/57 to U/58 3.9 M 3.6 

5/60 to 2/61 . 2.U It.5 l,k 

Expansion Periods 

8/51* to 7/57 -9.5 -10.9 -8.2 

U/58 to 5/60 -8.1 -9.7 -6.0 

2/61 to 12/6U 6.6 8,6 -1,6 
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of debt held outside the Treasury. However, in the 1960-61 downturn, 

the corporate Aaa rate accounted for slightly less than one-third of 

the predicted decline in debt maturity. 

In the expansion periods the rate on high-grade corporate debt 

is even more important in explaining the decline in debt maturity 

during the 1950's. In the expansion of 195^-57, three-fourths of the 

predicted decline in debt maturity is accounted for by the corporate 

Aaa rate; in the 1958-60 expansion, about 60 percent. But, the ex

pansion of I96I-6U was the first since World War II in which the pub

lic debt experienced a lengthening in the face of rising interest rates. 

Debt management policy overrode the anticipated decline in debt maturity 

of 1.6 months which the interest-cost factor alone would have pre

dicted. 

Does the decline in the relative emphasis on the interest-cost 

factor represent a shift of opinion or a response to changing economic 

conditions? There is no indication in the Treasury's public statements 

that the cost-minimization objective was regarded as any less important 

during the advance refunding period. However, there is a significant 

difference in the actual movements of the corporate Aaa rate during the 

expansions of 195^-57 and 1958-60, on the one hand, and 1961-65 on the 

other. The 195^-57 expansion, which according to National Bureau of 

Economic Research reference dates began in August, 195^, and ended in 

July, 1957, resulted in a rise of 121 basis points in the corporate 

Aaa yield. Total debt maturity fell 9.5 months. In the April, 1958, to 

May, i960, expansion, the high-grade corporate yield rose 88 basis 
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points and debt maturity fell 8.1 months. However, in the expansion 

of February, 1961-65, "the rise in the corporate rate was only 52 

basis points. Moreover, 31 basis points of this 52-point increase came 

in 1965, during which there was a net decline in total debt maturity 

of 6.5 months. Fran February, 1961, through 196U, however, the rise 

in the corporate Aaa yield was only 21 basis points and debt maturity 

rose 6.6 months over the same period. 

The foregoing figures sussest that a change in financial con

ditions, rather than a deliberate abandonment of interest-cost mini

mization as a debt management objective, prompted the decline in the 

importance of the interest-cost variable in the period 1960-6U* 

The Price Level Influence Reconsidered 

As noted earlier, the CPI index adjusted for its mean growth 

trend proves insignificant in the Treasury reaction functions for the 

advance refunding period. The price level variable was likewise in

significant in the Treasury reaction functions prior to I960, despite 

public emphasis upon the goals of price level stability in both periods. 

However, as cited in the previous discussion, once the mean growth rate 

of 0.1 percent is removed from the CPI, positive deviations from the 

price index were not a particularly serious problem in the 1953-65 

period. 

A further check on the importance of the price level factor 

in debt management decisions after i960 was made via a quarterly reaction 

model in which the more comprehensive GNP deflator series served as an 
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index of price level changes. The results of the unlagged quarterly-

regression are summarized in equation 5-5:"*" 

(5-5) AM+ = -83.367 - 3.8U3R+ - 1.505Bt - 1.U22D, 
(-1.060) (-.5^37) J2.183) 

+ .6733U. 
(.6678) t 

According to the t-values in parentheses below the partial regression 

coefficients, the 10-year Treasury bond rate (R), the 91-day hill rate 

on new issues (B), and the unemployment rate (u) are not significant 

at even the 10 percent level for the third quarter of i960 through 

1965 in explaining debt maturity (AM). However, the GNP deflator 

series (D) is significant in the p'ositive direction and, therefore, 

consistent with the principles of counter-cyclical debt policy. Accord

ing to equation 5-5, a rise of 0.703 index points in the deflator series 

would have been associated, on the average, with a rise of one month in 

debt maturity during the same quarter. 

The GNP deflator series experienced growth during the advance 

refunding period which was fully comparable to the rapid expansion of 

195^-57. During the latter period, it rose 7.6 index points. In the 

i960 III-65 expansion, on the other hand, the deflator series increased 

8.1 index points. Relative to this upward movement in the GNP deflator 

series, debt management policy was a stabilizing factor in the advance 

refunding period, reducing private sector liquidity through debt length

ening as the price index climbed. It should be noted, however, that this 

1. In equation 5-5 the standard error of estimate is 1.509 and. 
the coefficient of determination is 0.536. The F ratio for the variance 
accounted for by regression versus the error variance is ^.899, signifi
cant at the one percent level. 
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conclusion is only relevant for the price stability goal measured by 

shifts in the GNP deflator series. As mentioned before, premature 

debt lengthening while unemployment still substantially exceeded the 

U-percent target may have slowed the economy's progress toward the 

goal of full employment. As with all trade-off problems, progress 

toward one objective (price level stability) may have been costly 

in terms of a second objective (high employment). 

Other Variables in the Reaction Model 

Debt management policy before and after 19^0 appeared to be 

uniform in assigning a relatively minor role to the posture of monetary 

policy (as measured by free reserves) in influencing changes in debt 

maturity. The free reserve variable (F) is generally not significant 

at even the 10 percent level in the reaction model, with the exception 

of reaction function 5-2 where it is significant in the negative direc

tion. According to relation 5-2, a decline of $125 million in free 

reserves was, on the average, greeted the following month with further 

Treasury lengthening by one month during the advance refunding period. 

The regressions reflect the -parallel tightening of monetary and 

debt management policy during the early 1960's. Free reserves reached 

a peak of $696 million in January, 1961, but continued to fall from 

that point. The period frcm March through December, 1965* was charac

terized by net borrowed reserve positions which averaged $120 million. 

The statistical evidence for the advance refunding period suggests a 

concomitant conclusion with that of the earlier era: the Treasury 
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tended to lengthen the debt even when the Federal Reserve adopted a 

posture of restraint, provided actual conditions in money and capital 

markets (in terms of low cost, long-term credit and the absence of 

market congestion) were considered favorable. Equation 5-5 testifies 

to the non-significance of the bill rate, a prime lever of monetary 

policy, in accounting for variations in debt maturity. 

As noted in Chapter I, the Treasury argued in its defense of 

advance refunding that the continual shortening of the debt in the 

postwar period had made it difficult to hold long-term investors (life 

insurance companies, savings and loan associations, mutual savings 

banks, and state and local governments) who had acquired large govern-

ment security portfolios during the war. Coupon issues which passed in

to the intermediate- and short-term area tended- to move from the port

folios of insurance companies and other, long-term investors to commer

cial banks, non-financial corporations and other short term investors. 

In June of 19^0 $1*»3.5 billion of marketable debt had piled up in the 

under-five-year maturity category, while bonds (over five years to ma

turity) dwindled to $1»0.5 billion. As a result, insurance companies 

(particularly life insurance companies) and savings and loan associations 

had gradually disposed of government securities. The remaining hold

ings of these long-term investors had apparently come to be regarded 

as liquidity reserves. 

1. United States Treasury Department, Annual Beport of the 
Secretary of the Treasury. I960. p, 309. 
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The result was a reduction in the demand for new Treasury bonds 

by long-term investors. Advance refunding, as noted earlier, was 

viewed as a mechanism through which maturing bonds could be replaced 

by longer-term issues in the portfolios of long-term savers. It was 

hoped that future replacement demand for long-term debt would be con

siderably enhanced. 

In the Treasury's view, the shortening of coupon issues al

lowed maturing bonds to gravitate toward the banking system. When loan 

demand accelerated, Government securities were marketed or exchanged 

to provide reserves for the creation of private deposits. Unless 

the debt structure could be adequately lengthened, the inflationary 

potential of shortening coupon issues {upon which the locking-in effect 

was assumed to be weak) contradicted Treasury-Federal Reserve pursuit 

of reasonable price stability. Advance refunding seemed to promote 

an improved debt structure, the attraction of long-term savers into the 

government bond market, and secular progress toward reduction of in

flationary potential by heading off conmercial bank acquisition of 

coupon issues. This was the argument presented at the inception of 

the advance refunding period. 

In the 1953-60 period, the ratio of private bank to non-bank 

holdings of marketable public debt (B/IIB) was highly significant in 

the positive direction. But the reaction model for the advance re

funding era suggests that the relationship between relative bank 

holdings of marketable debt and debt maturity became negative and gen

erally not significant. 
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The "behavior of the B/1IB holdings ratio itself, however, was 

identical in general features to that of the earlier period. In Sep

tember, I960, the ratio of bank to non-bank private marketable debt 

holdings stood at 39.8 percent. As in the recessions of 1953-5^ and 

1957-58* however, the ratio rose in the I96O-6I downturn, reaching a 

high of U6.3 percent in September, 196l, as commercial banks replaced 

loans with larger holdings of Federal obligations. From that maxi

mum, however, the B/ilB ratio fell continuously in the expansion of 1962-

65. For example, in January, 1963, commercial banks held just under 

UU percent of private non-bank holdings and by January, 196this was 

down to percent. 

A critical difference, then, an Treasury behavior during the 

advance refunding period as opposed to earlier policy was the length

ening of debt maturity as commercial bank holdings fell relative to 

those of non-bank investors. The courting of commercial bank demand 

for earning assets in recession and for liquid assets as an offset 

to rising loans in expansion was replaced by an appeal to long-term 

savers (principally insurance companies). 

Tables XXX and XXXI provide some information on changes in the 

ownership of marketable debt during the 1961-65 expansion. In June, 

i960, commercial banks held 19 percent of gross Treasury debt out

standing; one year later this had grown to 22 percent, a percentage 

figure which was held through fiscal 1962. However, in fiscal 1963, 

this dropped to 21 percent as bank holdings declined by $0,8 billion.^" 

1. These percentages include gross public debt outstanding 



TABLE XXX 

Changes in Ownership of Marketable Debt by Type of Issue, Fiscal 1962a 

Change Accounted For By; 
Private Government 

Fiscal Non-bank Investment Banks 
Year Type of Security Changes Holdings Accounts Commercial Federal Reserve 

1962 Treasury Bills $ 5.3 $ U.2 * $ 1.3 * 
Treasury Certificates 0.2 0.8 * 0,3 $-0,9 
Treasury Notes 9.2 0.9 * 5.7 2,6 
Treasury Bonds -5.6 -2.3 $0.5 -U.U 0.6 

Total Marketable $ 9.1 $ 3.6 $0.6 $ 2.5 $ 2,h 

1963 Treasury Bills $ 5.2 $ 3.6 $0.3 $ 0.8 $ 0.U 
Treasury Certificates 8.6 0.1 0,1 -0.H 8,8 
Treasury Notes -13.3 -3,7 -0,1 -2.1 -7.5 
Treasury Bonds 7,1 3.8 1.7 1.0 0.6 

Total Marketable $ 7.6 $ 3.8 $2,1 $ 0.7 $ 2.U 

aIn billions of dollars. 

*Less than $50 million. All figures are gross public debt and guaranteed obligations held 
outside the Treasury. 

Source: United States Treasury Department, Annual Report of the Secretary of the Treasury. 
1962 and 1963. 
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TABLE XXXI 

Changes in Ownership of Marketable Debt by Type of Issue, Fiscal 196Ua 

Change Accounted For By; 
Private Government 

Total Non-bank Investment Banks 
Tyne of Security Changes Holdings Accounts Commercial Federal Reserve 

Treasury Bills $ 3.5 $ l.U $ 0,3 $ * $ 1.8 

Treasury Certificates . -22,2 -fc.l -0,4 -3.2 -1^.5 

Treasury Notes 15.1 1.1 -0.3 -0.8 15.2 

Treasury Bonds 6.7 5.2 l.U -0.1 0.3 

Total Marketable $ 3.2 $ 3.5 $ 1.0 $-U.l $ 2.8 

aIn billions of dollars, 

*Less than $50 million. All figures are gross public debt and guaranteed obligations held 
outside the Treasury. 

Source: United States Treasury Department, Annual Report of the Secretary of the Treasury, 
196U. 
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The rapid increase in bank-held time deposits (following a boost in 

maximum allowable ceiling rates payable on time deposits under 

Regulation Q) and growing loan demand brought a search for higher-

yielding assets. The maturity of Federal securities held by the 

banking system increased to take advantage of the higher end of 

a positively-sloped yield curve. 

During fiscal 1963 the average length of Treasury debt held 

by commercial banks increased by 8 months. There is little evidence, 

however, that banks participated heavily in Treasury advance refundings 

to lengthen their portfolios. From December, I960, through June, 

1963, commercial bank holdings of Treasury debt increased only $2.3 

billion, virtually all of the increase occurring before 1963. During 

1963, holdings under one year to maturity were reduced $7.3 billion, but 

$1.3 billion and $5.3 billion -were added to the l-to-5- and 5-"to-10-

year maturity ranges, respectively. Maturities in excess of 10 years, 
•y 

however, actually declined $0.9 billion. Most of the increases came 

2 
in holdings by country member and non-member banks. 

During fiscal 196H, commercial bank holdings declined an addi

tional billion, a development which the Treasury found consistent 

and guaranteed obligations of the Federal Government held outside the 
Treasury. Data for commercial banks are 90 percent complete for secu
rities held by these institutions and include trust companies and 
stock savings banks, 

1, United States Treasury Department, Annual Report of the 
Secretary of the Treasury, 19&3, PP* 22-23. 

2. Ibid, pp. 39-^0, 
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with its objective of financing budgetary deficits in a non-inflationa-

ry manner."*" Further increases in maximum rates payable on time and 

savings deposits were effected in January, 1^62,and July, 1963. This 

action probably spurred commercial banks ,to search for higher-yielding 

assets, using funds previously committed to Treasury obligations. 

There is some evidence of active bank participation in the advance 

refundings of fiscal 19&U, but this was in intermediate-term issues 

and reflected primarily underwriting activities. Holdings of issues 

exceeding 5 years to maturity fell by more than 20 percent in fiscal 

o 
I96U, Once again, the bulk of the reduction came at reserve city 

banks, but in contrast to earlier years in the advance refunding period, 

country banks also carried out net sales of Treasury debt. 

In fiscal 19^5 the trend continued. Commercial bank holdings 

fell $2 billion, with both country and reserve city banks liquidating 

large amounts of government securities toward the close of the year. 

In fiscal 19^6, commercial bank holdings dropped $3.6 billion, with both 

3 
country and reserve city banks again participating. Little evidence 

exists, therefore, that the trends established in the expansions of 

195^-57 and 1958-60 were reversed in the advance refunding period. 

VJhile acquisitions of long-term Treasury bonds by individuals, state 

and local governments, mutual savings banks, and life insurance companies 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury, 196fr» p. 25. 

2. Ibid. 

3. United States Treasury Department, Annual Report of the 
Secretary of the Treasury, 1963» pp. 29-33 and 19^6, pp. 31-35. 



213 

increased in response to advance refundings, commercial banks were 

not suppliers of government securities from 1961 through 1965. It 

appears, therefore, that commercial bank demand was not courted (as 

it had been in the contractions of 1953-5^ and 1957-58) during the 

advance refunding era. 

In the 1953-60 period the ratio of floating to non-floating 

debt held by the private sector (S/I+L) was significant at the one 

percent level in the Treasury reaction functions. Table XXV suggests, 

however, that this ratio was positively related to debt maturity and 

not significant at the 5 percent level in the advance refunding period. 

It is not too surprising that the S/I+L ratio is not signifi

cant in the policy reaction model. The Treasury's approach to balance 

of payments problems after I960 was to reduce fluctuations in the stock 

of floating debt. The Treasury argued that the U. S. balance of pay

ments position "made it appropriate to put more stress on using debt 

management, in cooperation with monetary policy, to bring U. S. short-

term interest rates into better alignment with rates available in major 

money centers abroad so as to minimize the outflow of short-term funds 

from this country.The bill rate was, therefore, a major policy index 

after i960. New cash borrowing was carried out largely through addi

tional bill issues in order to put upward pressure on short-term yields. 

However, the Treasury also reasoned that unless the increases 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury, 1963* p. 19. 
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in the stock of bills to raise short-term rates were offset by declines 

in other short-term issues, there would be an excessive accumulation 

of floating debt, creating inflationary potential as the expansion of 

1961-65 proceeded. The general strategy, then, was to restrain the 

volume of short-term issues other than bills and increase intermediate-

and long-term placements. For example, the Treasury increased the volume 

of three-month, sixjnonth, and one-year bills <$lU.8 billion from Decem

ber, i960, through June, 1963. flew coupon issues and long-term obli

gations which through the lapse of time had fallen into the under-one-

year category, however, were increased only $ 2 , 2  billion over the same 

1 
period. 

Fiscal 1963 marked the beginning Of a new trend in the ratio of 

floating debt to longer-term issues. A three-month moving average of 

floating to non-floating debt which was used in the regressions of 

Tables XXV and XXVII indicates that the S/I + L ratio reached a peak in 

the second half of 1962, when the stock of issues under one year to 

maturity represented about 80 percent of coupon securities over one 

year to maturity. From that point, there was a general decline through 

the close of I96U. In 1965* however, the stock of floating debt began 

a significant rise. 

During fiscal 1963, floating debt was reduced $3.1 billion. 

Concealed in the overall decline, however, was an increase of $7 

billion in Treasury bills. This was accomplished, in no small measure, 

1, Ibid,» p. 20, 
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"by the introduction of pre-refundings in September, 1962. In the 

first pre-refunding, nearly $8 billion in under-one-year maturities 

were exchanged for li-year, 11-month notes and 9-year, 11-month bonds."'" 

In the pre-refundings of September, 19^3, and January, 196*+» holders 

of $5.9 billion in issues due within a year exchanged for maturities 

_ 2 
ranging from 5 years, 2 months to 30 years, o months in maturity. 

In fiscal 1965 the Treasury gradually increased the volume of bills and 

tax anticipation notes in response to cash needs. The result was a 

3 
sS6,2-billion increase in floating debt. 

The I960*s have been characterized by a sharp increase in time 

deposits at commercial banks, Four increases in Regulation Q (maximum 

rates payable on time deposits) helped to boost the growth of time 

deposits to an average annual rate of 15 percent over the 1962-65 

li 
period. There is evidence that this accelerated inflow of time de

posits influenced the lending patterns adopted by the commercial banking 

system. Assets with higher rates of return were sought to cover the 

1. United States Treasury Department, Annual Report of the 
Secretary of the Treasury» 1963, p. 21. 

2. United States Treasury Department, Annual Report of the 
Secretary of the Treasury. 196**» p. 21. 

3. United States Treasury Department, Annual Report of the 
Secretary of the Treasury» 19&5, P* 28. 

U. See, in particular, Board of Governors of the Federal Re
serve System, "Time Deposits and Financial Flows," Federal Reserve 
Bulletin, III (December, 1966), 1739-1752. 
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additional cost of time deposits. In the 1962-65 period, banks ab

sorbed about 19 percent of new mortgages, approximately twice the an

nual average for the preceding five years, and supplied about 72 per

cent of all municipal funds secured through borrowings. The gradual 

lengthening of commercial bank holdings of Treasury debt cited earlier 

was part o"f this over-all reduction in liquidity and search for 

higher-yielding assets. 

The Treasury reaction functions of Tables XXV and XXVII suggest 

that debt management in the advance refunding period took significant 

advantage of growing commercial bank demand for higher-yielding assets. 

According to reaction equation 5-3* a rise of $10.2 billion in the 

sum of demand and time deposits brought an increase in debt maturity 

of one month, on the average, over the period. 

In the advance refunding period, three measures of foreign bill 

rates were regressed against debt maturity to capture the influence, if 

any, of foreign economic activity on debt management decisions. A goal 

frequently mentioned in Treasury statements during the period was the 

reduction of short-term captial outflows in response to higher foreign 

yields. If foreign bill rates rose, presumably increased outflows of 

capital would follow, bringing about the need for debt management policy 

to exert upward pressure on domestic short-term rates. In the short 

run, with unemployment relatively high, higher bill yields could be 

secured by shortening debt maturity. The increased supply of short-term 

securities would tend to depress short-term prices and raise short-term 

interest rates. On the other hand, a long-run solution might imply 
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tightening credit conditions through increased long-term borrowing. 

The entire yield structure would be pushed toward a higher level, given 

sufficient time. 

The first foreign interest rate variable to be used in the 

model was a weighted index of Canadian, British, and West German bill 

rates. The weights were the volume of short-term claims against these 

three countries reported by banks in the United States and published 

monthly in the Federal Reserve Bulletin. The weighted bill rate index, 

then, was of the form 

where S„. SD> and S were monthly levels of short-term claims reported 
C G 

by domestic banks against Canada, Britain, and West Germany, respectively, 

and ir. and i„ were Canadian and British 3-month bill rates (monthly «- B 

averages of weekly tenders), respectively, while i^ was the end-of-

month yield on West German 60-90 day bills. 

The weighted index of foreign bill yields was not significant 

at even the 10 percent level in any of the regressions. Moreover, the 

direction of the relationship in the Treasury reaction functions was 

positive. For example, equation 5-2 implies that an increase in the 

weighted index of 10 basis points would have resulted in a 0.09-month 

increase in debt maturity the following month. These figures, however, 

should not be regarded as the basis for any particular conclusion about 

the influence of foreign bill rates on debt management. The index 



218 

variable was not significant in any equation. The same fate greeted 

the British and Canadian bill rates which were run separately in 

equations 5-3 and 5-h. 

The relative unimportance of foreign bill -rates in the policy 

reaction model leads to several alternative explanations. One is that 

debt management (as defined in this study) was not responsive to move

ments in foreign bill rates despite public pronouncements. Another is 

that the major approach to narrowing the differential between foreign 

and domestic bill yields was to change the absolute, not relative, 

supply of bills. This would have made foreign bill rates a target of 

fiscal policy, not debt management. This conclusion contains the 

implicit assumption that debt lengthening would not excessively depress 

the bill rate — an assumption consistent with the bill rate regressions 

for the advance refunding period cited in Chapter III. 

The change in the average maturity of the total marketable debt 

{AAM) was entered in the reaction functions of this period for the same 

reasons cited in Chapter IV. To the extent that debt management 

authorities possessed definitive maturity goals it might be expected 

that previous changes in debt maturity and current levels of debt matur

ity would be negatively related. This expectation was, again, not veri

fied by the regression results. 

In the Treasury reaction functions the change in debt maturity 

was significant at the 10 percent level. The full reaction model sug

gests that a rise of 3.5 months in debt maturity would have been fol

lowed, on the average, by a further rise of one month. 
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Debt lengthenings tended to be less bunched during the advance 

refunding period as opposed to the "bills only" period. On the 23 

occasions during which maturity of the marketable debt rose in the 

September, 1960-65 period, 12 were lengthenings in consecutive months. 

However, more lengthening was achieved, on the average, during each 

refunding operation in the advance refunding period than during the 

earlier period. In the "bills only" period, the average amount of 

debt lengthening in 33 operations was 1.27 months. In the advance 

refunding period an average of 1.U3 months of debt lengthening was 

achieved for each operation. 

Summary 

An examination of Treasury and Federal Reserve policy state

ments in the period of advance refundings suggests that much the same 

goals pervaded policy-making as in the 1950's. The notable exception 

was the desire to reduce outflows of short-term capital and improve 

the United States* balance of payments position. 

Stepwise regression procedures, however, revealed substantial 

differences in the variables which explained a significant portion of 

changes in debt maturity during the "bills only" and advance refunding 

periods. The corporate Aaa bond rate continued to be significant 

in the expected negative direction when regressed against debt maturity 

during the advance refunding period, but its importance was markedly 

reduced. For the first time since World War II, significant debt 

lengthening was achieved despite rising interest costs. 
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The relationship of debt maturity to the unemployment rate 

and to total spending was in the general direction called for by the 

principles of counter-cyclical debt policy. However, the connection 

was weak and more apparent than real, considering the high rate of 

unemployment which prevailed until the close of 19^5. Once again, the 

price level variable was not significant in the regressions. A study 

of deviations from the growth trend in the consumer price index, how

ever, indicated that price level stability was not a particularly 

serious problem during the advance refunding period. 

The free reserve measure employed in the reaction model in

dicated that debt management and monetary policy exhibited a generally 

parallel policy of restraint over the advance refunding period. The 

relationship between free reserves and debt maturity was negative and, 

once again, the free reserve measure was of minor significance in 

explaining debt maturity changes. 

The behavior of the commercial banking system in the advance 

refunding period was similar to that displayed during the periods of 

expansion in the 1950's. The banking system became a net seller of 

securities in the 1961-65 expansion. The Treasury, on the other hand, 

was less inclined to shorten debt maturity to appeal to the banking 

system's growing liquidity needs. The technique of advance refunding 

opened up the market for long-term savers to a greater extent than was 

true before i960. Besides, the rapid growth of time deposits in the 

1962-65 period necessitated gradual lengthening of commercial bank 

portfolios in the search for higher-yielding assets. While there is 
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little evidence of heavy "bank investment in Treasury bonds (with 

maturities exceeding 10 years) in the early phases of the 1961-65 

expansion, commercial banks were heavy purchasers of maturities in 

the five-to-ten-year maturity range. 

'flie indices of foreign short-term yields used in this study 

were not significant in explaining debt maturity changes. Aside 

from the restrictive debt management policy of continual debt length

ening, the regression results suggest that changes in debt maturity 

over the advance refunding period were not a prime vehicle for achieving 

the objectives of foreign economic policy. 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

The advance refunding technique introduced in the early 1960's 

represented a significant innovation in debt management procedures. 

Moreover, the refunding of public debt in advance of maturity offered 

the Treasury at least a partial solution to the major debt management 

problems of the postwar period. 

These problems were, as noted earlier, essentially two-fold. 

First, there were the so-called "'housekeeping11 problems of maintaining 

a balanced debt maturity structure at minimum interest cost, while 

retaining long-term savers as Treasury customers. Second, there were 

the problems associated with the objective of counter-cyclical debt 

management to lengthen the maturity structure of the debt in periods 

of excessive total spending and to shorten debt maturity in periods of 

recession. 

These objectives proved inconsistent to some extent in the early 

postwar years; and, the Treasury rapidly discovered that there is no 

really good time to lengthen the average maturity of the public debt. 

In periods of expansion, high interest rates and restrictive monetary 

policy made the market for Treasury bonds decidedly less receptive to 

new offerings. Commercial banks, in particular, while normally heavy 

purchasers of new issues, tended to disinvest in Treasury debt in order to 

222 
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provide reserves for new loans. Moreover, sales or bonds in periods 

of relatively high interest rates increased the interest burden of the 

debt and locked the Treasury in to high-cost issues. In periods of 

recession, on the other hand, lengthening debt maturity placed upward 

pressure on capital market rates and absorbed lons-term savings which 

were needed to promote recovery and growth. 

Debt Management in the 1950's 

It is apparent from the vantage point of historical perspective 

that the Treasury's goals presented it with a serious dilemma in the 

1950's. This dilemma was never really resolved. Y/hile the average 

maturity of the marketable debt was actually increased by U.l months 

from peak to trough during the 1953-5** recession and by 3.9 months 

during the 1957-58 recession, there is some evidence that considerable 

restraint in lengthening the debt was actually exercised, despite 

numerous opportunities to sell long-term bonds during the recessions 

of the 1950*s. For example, in the 195 3-51* recession, no long-term 

bonds were marketed. The rise in average debt maturity of U.l months 

from peak to trough during this downturn was achieved through an expan

sion of the five-to-ten-year maturity sector. 

The secular decline in public debt maturity during the 1950fs was 

a reflection of the fact that the recessions were generally short

lived. The relatively long expansion periods presented debt management 

with the unfortunate trio of rising market rates, monetary restraint, 

and expectations of higher rates in the future. In this environment, 
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the Treasury was unable or unwilling to improve the term structure of 

the debt. 

The upshot of this conflict between Treasury goals and economic 

conditions was that the Treasury failed to fully achieve any of its 

goals in the early postwar years, with the possible exception of 

interest-cost minimization. This is the story recounted by the policy 

reaction models of Chapter IV. Both the monthly and quarterly reaction 

models reflect the primacy of a measure of long-term interest cost 

in explaining changes in debt maturity over the 1953-August, i960 

period. In the monthly reaction equations, the high-grade corporate bond 

rate, by itself, accounted for about 78 percent of the total variation 

in debt maturity during the 1950's. The 10-year Treasury bond rate used 

in the quarterly regressions explained about 5^ percent of quarterly 

changes in debt maturity over this same period. In contrast, with 

respect to stabilization goals, the performance variables measuring the 

price level, unemployment, and total spending were either not signifi

cant or carried perverse signs. For example, the full reaction model 

suggests that a i-ise of one month in the average maturity of the market

able debt over the 1953-60 period was associated, on the average, with 

an increase in unemployment of 2.75 percent above the U-percent "interim" 

target in the preceding month. Similarly, for bank debits as a measure 

of total spending, the reaction functions suggest that a decline in 

bank debits of approximately $2 billion was associated with an increase 

of about one month in the maturity index of the debt. Price level 

changes, on the other hand, do not explain a significant proportion of 
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the variance in debt maturity on a monthly "basis and display a signifi

cant destabilizing relationship on a quarterly basis, 

While the Treasury generally reacted negatively to stabili

zation goals during the 1950's, it is also an open question whether or 

not interest-cost minimization was actually achieved, despite the pri

macy of long-tern interest rates in the reaction equations. For exam

ple, expenditures for interest payments on the public debt increased 

$2.7 billion, or more than U0 percent, between June, 1953, and June, 

I960, Moreover, the ccmputed annual interest charge on marketable 

issues increased from 220 basis points in 1953 to almost 350 basis 

points in i960. The real Question, however, is whether the interest 

burden of the debt would have been less under some other debt manage

ment policy than was actually followed during the 1950's. The reaction 

model for the "bills only" period implies that the Treasury attempted 

to borrow in that portion of the market where current yields were lowest. 

Whether or not the interest burden of the debt was minimized by this 

procedure, however, is debatable. For example, more logically, inter

est costs would have been minimized had the Treasury borrowed in each 

maturity sector of the market up to the point where the marginal cost 

of funds was equalized for all sectors. 

Another possible minimizing formula might have involved the 

specifications of a model to forecast both financial conditions and 

monetary policy over time. For example, if the Treasury expected an 

uptrend in long-term rates, it would market bonds. If a downtrend were 

expected, short-and intermediate-term issues would be offered to 
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investors with plans to lengthen debt maturity when long-term rates, 

in fact, reached lower levels. Thus, the policy of responding solely 

to current interest costs, without attempting to account for future 

interest rate developments or monetary policy actions, may have 

thwarted the goal of minimum financing costs, as well as stabilization 

objectives. 

Debt Management Goals and Advance Refunding 

On the surface, at least, the Treasury's reaction to econcmic 

and financial conditions during the advance refunding period appeared 

to be more in line with the principles of counter-cyclical debt 

management and less responsive to interest-cost considerations. While 

the corporate Aaa bond rate remains a significant explanatory variable 

in the negative direction when regressed against debt maturity, it 

accounts for only a small proportion of the variance in maturity during 

the 1960-65 period. For example, in the monthly reaction model, the 

high-grade corporate yield, by itself, generally accounted for less than 

5 percent of the variance in debt maturity during the 1960's. On a 

quarterly basis, the 10-year Treasury bond rate explained only about 2 

percent of movements in average debt maturity for the period covering the 

third quarter of i960 through 1965. 

Moreover, the performance variables representing unemployment, 

total spending, and the price level generally bear the correct signs in 

terras of stabilization goals. For example, reaction function 5-U sug

gests that a rise in unemployment to the 5 percent level over the 
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1960-65 period would have been offset by a reduction in debt maturity 

of 0.12 months. Similarly, an increase of $1 billion in bank debits was? 

associated, on a monthly basis, with debt lengthening of about 0,15 

months over the advance refunding period. A monthly increase in the 

consumer price index of 0.53 index points was also associated with a 

0.15-month rise in debt maturity. 

Admittedly, however, the stabilization relationship associated 

with the advance refunding period was weak, if only in the right 

direction. Unemployment remained very high until the close of 19^5, 

when the consumer price index advanced at a 2 percent annual rate. Prior 

to that time, the price level increased only about 1 percent a year. 

It would be decidedly premature to conclude that the advance 

refunding technique caused the shift in the Treasury's emphasis between 

interest costs and stabilization goals during the early 19^0's. The 

limitations of the reaction model technique are too great to permit that 

sort of conclusion, While multiple regression procedures and appro

priate significance tests do suggest whether or not (with a reasonable 

degree of confidence) the reaction model accounts for a satisfactory 

portion of changes in debt maturity, the ultimate causes of those 

changes are questions of Judgment and interpretation. 

One especially important factor which the reaction model does not 

"net out" is the distinction between a change in goal emphasis by the 

policy-making authorities and a change in economic conditions which 

necessitated the pursuit of alternative goals. For example, as mentioned 

above, the monthly and quarterly reaction functions suggest that the 
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cost of long-term borrowing sharply diminished in importance with re

spect to changes in debt maturity during the early 1960's. One expla

nation for this phenomenon might be that advance refunding allowed the 

Treasury to override interest-cost considerations to a greater extent 

than vas true in the 1950*s. This conclusion, however, clashes some

what with the record of capital market developments in the 1961-65 

period. The high-grade corporate bond rate averaged U.30 percent in 

September, I960, the time of the first advance refunding involving 

long-term bonds, but by December, 1965, it averaged only percent. 

In other words, the Aaa corporate index rate displayed a net increase 

of UU basis points in 63 months. "By contrast, the high-grade corporate 

yield advanced 121 basis points in the 195^-57 expansion and 88 basis 

points in the 1958-60 expansion. 

It appears,,therefore, that the increase in capital market 

rates was considerably less marked in the advance refunding period than 

in the expansion periods of the 1950's, Moreover, the foregoing figures 

suggest that a change in financial conditions, rather than deliberate 

abandonment of interest-cost minimization as a debt management objective, 

prompted the decline in the importance of the cost variable during the 

I96O-65 period. In this sense, the advance refunding technique did not 

expressly permit the Treasury to ignore the influence of the cost of 

borrowing. 

Similarly, the persistence of high employment rates until the 

close of 1965 and the general absence of price level instability over the 
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period suggest that debt management's emphasis upon stabilization goals 

was not much changed from the 1950*s, with perhaps one important dis

tinction. During the 1950's, debt lengthening tended to occur during 

recession; during the 1960's on the other hand, debt lengthening 

occurred primarily during a moderate economic expansion which was noted 

for the general absence of an upward surge in capital market rates. 

However, while .it would probably be inappropriate to attribute 

the Treasury's reduced emphasis on costs during the early 1960's to 

the advance refunding technique, it would likewise be incorrect to 

assume that advance refunding made no contribution at all to any of the 

Treasury's goals. It seems reasonable to suggest that advance refunding 

made important contributions in at leant too major areas of debt manage

ment—one dealing with the so-called "housekeeping" aspects of debt 

managenent and the other with the impact of refundings upon market rates 

of interest. 

Advance Refunding and the "Housekeeping" Objectives 

One of the most obvious advantages of advance refunding is the 

freedom granted the Treasury in the timing of new offerings. In a re

funding in advance of maturity, the Treasury does not face the immediate 

necessity of securing new cash or refunding maturing issues. As a re

sult, a more judicious choice can be made as to the timing of new issues 

and the Treasury can wait for more favorable market conditions. In 

other words, because the government's current cash position is not 

endangered, the Treasury can undertake a more comprehensive approach 
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toward an improved maturity structure. Thus, it is interesting that 

vhile the ratio of floating to non-floating debt proved to be insignifi

cant in the reaction functions for the advance refunding period, the 

signs of the coefficients associated with this variable were completely 

opposite to that of the "bills only" period. In the early 1960's, the 

relationship between debt maturity and the ratio of floating to longer-

term public issues was positive, not negative as in the earlier period. 

This implies that a rise in floating debt relative to intermediate- and 

long-terra debt brought an offsetting rise in total debt maturity during 

the advance refunding period; in the earlier period, the opposite 

generally prevailed. 

While some restructuring of the debt might have occurred during 

the early 1960's even in the absence of advance refunding, the major 

debt restructuring which actually occurred was due, in no small measure, 

to the introduction of advance refunding. The significant tax advantage 

associated with the new technique as a result of the passage of Public 

Law 86-31(6, Title II, in September, 19591 and the concomitant attrac

tiveness to long-term savers of an "off-the-market" exchange of maturing 

bonds for longer-term issues made debt lengthening much simpler -and 

probably more successful than could have been achieved with the older 

refunding techniques. 

1. This law, as noted in Chapter I, permitted the Secretary 
of the Treasury to certify the exchange of securities as a nontaxable 
exchange, with the book value of the new security assuming the book 
value of the tap issue. Such a provision deferred the tax consequences 
of the exchange until the securities were called or sold prior to 
maturity. The attractiveness of bonds refunded in advance of maturity 
to taxable institutions was significantly enhanced by these tax rules. 
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As noted earlier, the average length of the marketable public 

debt rose some 13.2 months between May, I960, and January, 1965» 

largely as a result of an increase of $19 billion in debt maturing in 

five-to-ten years and a $2U-billion increase in bonds maturing in over 

10 years. Moreover, the proportion of the marketable debt maturing in 

over 20 years advanced more than $8 billion, or from U.2 percent of 

marketable issues in June, i960, to 8.0 percent in August, 1966, The 

troublesome one-to-five-year maturity area, which had grown so 

enormously in the early postwar years, and accounted for about Uo per

cent of the marketable debt on June 30, I960, declined to about 27 

percent on June 30, 1965, or a decrease of about $l6.6 billion in the . 

1960-65 period. 

At the same time, the average maturity of government securities 

held by several important Investor classes rose substantially, as noted 

in Chapter I. For example, bonds due in over 20 years held by life 

insurance companies expanded from 16,3 percent of total government 

security holdings at these institutions on June 30, I960, to 55.^ per

cent on June 30, 1966. Commercial bank holdings in the five-to-ten-

year maturity range increased dramatically, from less than 10 percent 

of total bank holdings to about 25 percent over the same time span. 

Bonds due in over 20 years held by mutual savings banks increased from 

les3 than 8 percent of their total government security holdings to 

almost 22 percent. It seems reasonably clear, therefore, that the 

Treasury's objectives of both an improved maturity structure and the 
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placement of debt with long-term savers were more nearly achieved during 

the advance refunding era than at any othci* time in the postwar period. 

The Rate Effects of Advance Refunding 

One of the most important claims for the advance refunding tech

nique was that it minimized the deflationary implications of a lengthened 

maturity structure. From the standpoint of market rates of interest, 

the interest-rate models presented in Chapter III provide evidence con

sistent with that claim. The regression results suggest that a funda

mental difference in the impact of debt maturity changes against both 

the 91-day bill rate (applying to new issues) and the constant maturity 

(10-year) Treasury bond rate existed in the early 1960's as opposed to 

the period of the 1950's following the Treasury-Federal Reserve Accord. 

Three debt maturity measures—the maturity of the total market

able Federal debt, a weighted index of marketable debt held by the 

private sector, and the ratio of floating debt to longer-term issues 

held by the public—all proved statistically insignificant in explaining 

bill-and bend-rate movements in the advance refunding period. By con

trast, these three measures of debt maturity were all significant at 

the 5 percent level when regressed against selected market rates in the 

1953-August, i960 period. In terms of the Hicks-Lutz expectations 

model, these regression results are at least consistent with the con

tention that advance refundings df bonds produced only a small change 

in the demand for long-term funds. 

For a number of reasons, however, these results must be interpreted 

with great care. First, and most obvious, the classical regression 
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model is a correlational device and does not measure causation. The 

significance tests for the regression coefficients only provide a 

measure of the risk of rejecting the null hypothesis that changes in 

debt maturity bear an insignificant relationship to changes in selected 

market yields. These tests to not allow us to conclude directly that 

debt maturitj'- changes caused changes in market yields. Moreover, we al

so cannot directly verify the Treasury's claims about the alleged 

lack of a deflationary impact from debt lengthening through advance 

refunding. The strongest statement which can be made is that the 

regression results presented in this study provide insufficient evidence, 

according to conventional criteria, to reject the Treasury's arguments 

concerning the impact of advance refunding on selected market rates. 

There is, moreover, a further reason for caution. Without 

question, the behavior of capital market rates in the 1961-65 pe**iod 

was unusual compared to earlier expansion periods in the postwar year3. 

On the one hand, interest rates on long-term Treasury, issues increased 

only moderately. Moreover, rates on pi'ivate securities—corporate 

bonds, mortgages, and municipal bonds—also advanced modestly, with 

the bulk of the gains coming in 1965.1 Particularly noteworthy, 

however, was the behavior of the yield spreads between short- and 

long-term rates. The theory of counter-cyclical debt management sug

gests that lengthening debt maturity widens the spread between short- and 

1. It should be noted, however, that the absolute levels of 
both long- .and short-term rates in the 1961-65 period were neverthe
less very high by historical standards. 
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long-terra rates by boosting long-term yields, while increasing the 

prices of more liquid, short-tern issues. In the 1961-65 period, 

however, exactly the opposite occurred. For example, the yield spread 

in basis points between the constant maturity (10-year) Treasury 

bond rate and the 91-dsy bill rate reached a monthly average of 172 

basis points in October, 19&0, and then fell quite steadily to only 

a 10 basis-point spread in December, 19^5. 

Y/hat caused this rather unusual behavior in the yield spread 

relationships in the 1961-65 period? One possible answer is that 

advance refunding so minimised the market impact of debt lengthening 

that other factors—notably, incctnc and the money supply—were able 

to push down long-term rates, despite the steady increases in debt 

maturity. The interest-rate regressions of Chapter III suggest that 

this may be port of the explanation. It would be a mistake, however, 

to conclude that the behavior of yield-spread relationships and long-

term rates can be attributed to this source alone. 

Another plausible explanation for movements in yield spreads 

and long-term rates during this period rests on the tremendous growth 

of canmercial bank time deposits during the early 1960's. Time deposits 

adjusted at all commercial banks stood at $72.9 billion in December, 

i960, but by December, 19&5, they had more than doubled, totaling 

$11+7.0 billion. A number of factors led to this phenomenal growth in 

interest-bearing deposits. Corporations, state and local governments, 

and individuals had become increasingly interest-sensitive and responsive 

to changes in relative yields. Moreover, the Federal Reserve encouraged 
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the growth of tine deposits by increasing Regulation Q ceilings (maxi

mum rates member banks were allowed to pay on time deposits) four times 
1 " 

in the period from 1962 through 1965. 

Some observers suggest that the growth of bank-held time 

deposits had at least two major effects on commercial bank assets. 

First, increased time deposits probably contributed greater stability 

to bank deposit liabilities and allowed the banking system to reduce 

its liquid reserves relative to total assets. Second, the rapid 

growth of time deposits.converted interest costs on deposits to the 

most important expense item in bank operations. This development 

encouraged commercial banks to lengthen their security portfolios and 

purchase higher-yielding assets. The increased demand for longer-term 

assets, in turn, placed seme downward pressure on long-term rates 

and increased short-term rates as liquid reserves were sold to acquire 

longer-term bonds and mortgages. The result of these changes, of course, 

would have been to narrow the yield spread between short- and long-

term rates as time deposits increased. 

1. The ceiling rate on savings deposits of less than 12 months 
to maturity was raised frcm 3.5 to U percent on November 2h, 196H. For 
time deposits exceeding 12 months to maturity the ceiling rate was in
creased from U to U.5 percent on November 2k, 196U, and from U,5 percent 
to 5.5 percent on December 6, 1965. Six- to twelve-month time deposits 
were permitted an increase frcm 3 to 3.5 percent on January 1, 1962, 
from 3.5 to k percent on July IT, 1963, from U to U.5 percent in Novem
ber, 196^, and from U.5 to 5.5 percent in December, 1965. Ceiling rates 
on 90-day to six-month deposits were raised frcen 2.5 percent to b percent 
in July, 1963, from U to U.5 percent in November, 196U, and from H.5 to 
5.5 percent in December, 1965. For time deposits of less than 90 days 
to maturity, the ceiling rate was raised frcm 1 to U percent in November, 
1961*, and frcm U to 5.5 percent in December, 1965. Source: Federal 
Reserve Bulletin, various monthly issues. 
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There is some evidence in support of this argument. For example 

a monthly linear regression model in which the differential "between 

the corporate Aaa bond rate (CL) and the rate on prime commercial paper 

of U-to-6-months maturity (CPR) is entered as the dependent variable 

finds time deposits at all commercial banks a significant explanatory 

factor at the one percent level. The estimatiag equation was 

(6-1) (CL-CPR) = 3^9.00 - 1.79UTDt - ,07lUc. 
" t+1 (-5.19) ( -2MV 

+ .0228LSt + lt5!».10(C/C?). 
(2.36) ( 2 . 6 k )  *  

- .0020I+ + .000US - .5li78WI+; 
(-2.83) {.79197 (-.U7U7J 

R2 = 0.908; SE = 12.72. 

The independent variables ore time deposits (adjusted) at all commercial 

banks (TD), the stock of new corporate bonds and notes (c), new offering 

of municipal bonds (L3), the ratio of new corporate bonds and notes 

to commercial paper issues placed through dealers (C/CP), the stock 

of intermediate-tem Treasury debt having maturities of from one to five 

years (i), the stock of floating debt held by the public (s), and the 

average time to maturity of the total marketable debt (AM). The t-

values in parentheses show that all the independent variables, except 

the stock of floating debt held by the public and average debt maturity, 

are significant at the 5 percent level. 

The time deposit variable (TD) is the first to enter the step

wise regression procedure and, by itself, explains approximately 8U 

percent of the variance in the yield spread between corporate and 
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commercial paper high-grade yields."*" Equation 6-1 suggests that a 

$l-billion rise in time deposits at all commercial banks was associ

ated, on the average, -with a decline in the yield spread between high 

grade corporate and commercial paper rates of 1.79 basis points over 

the period September, 196O-6I1. Clearly, a complete explanation of 

interest-rate developments in the early 1960's would have to take account 

of the influence of time deposit flows at the Nation's commercial banks, 

as well as Treasury advance refunding. 

There were also other factors which influenced interest-rate 

developments in the early 196o's. One of the most important was probabty 

the cctnbined Treasury-Federal Reserve policy of raising short-term mar

ket rates to minimize capital outflows from the United States. As 

noted earlier, this policy was called "operation nudge" or "operation 

twist." There is evidence that the primary target of the "operation 

nudge" program was the avoidance of downward pressure on bill rates; it 

was not a program to actively encourage lower long-term rates. The 

Treasury gradually expanded the supply of bills by relying on these 

short-term issues to finance seasonal cash requirements. This expansion 

in the absolute volume of Treasury bills undoubtedly exerted some impact 

on bill rates over the period. 

1. A simple linear regression equation between time deposits 
adjusted and the yield spread between corporate bonds and commercial 
paper issues had the form: 

(CL-CPR) = 292.52 - 2.103TD. 
t+1 (-16.00 J11 

The coefficient of determination is 0,837 and the standard error of 
estimate is 15.93. 
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There is some evidence that "operation nud^e" significantly in

fluenced bill rates in the early 1960's. A multiple linear regression 

function in which the supply of "bills held by the public (51), along 

with other demand and supply variables, is regressed against the 91-

day bill rate on new issues (B) reveals a significant relationship be

tween these two variables for the February 1961-6U period. The result-

ins equation had the form 

(6-2) B = -161.613 + 2.873Y+ + .003US! 
t2- (6.96) (2.5U)' 

-.0218LS - .0033C + 17.3^7{C/CP) ; 
(-1.72) (-.1005) (.3000) t 

R2 = .917; GE s lU.l»9i 

where B and S' are as defined above and Y is bank debits; L3, new offer

ings of municipal bonds; C, the stock of new corporate bonds and notes; 

and C/CP, the ratio of new corporate bonds and notes to commercial paper 

issues placed through dealers. The t-valuoo in parentheses below the 

partial regression coefficients indicate that only the supply of Treas

ury bills held by the private soctor (S') and bank debits (Y) are signif

icant in explaining changes in the 91-day bill rate (B) during the 

following month. On the average, an increase of $1 billion in the sup

ply of bills in private portfolios was associated with an increase in 

the 91-day bill rate of 3.^ basis points over the February, 1961-6U 

period. 

Equation 6-2 helps to emphasize a critical point. The present 

study merely provides evidence on the relative importance of debt 
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maturity in explaining selected market yields. There were other 

important factors which shaped the yield structure during the early 

I960*s which the interest-rate models presented in Chapter III do 

not consider. These other factors—the rapid growth of tine deposits, 

"operation nudge," etc.—constitute separate and distinct topics for 

study and are certainly worthy of future comprehensive investigation. 

The conclusions reached in this study neither confirm nor deny the 

influence of these other important factors upon the term structure 

of yields during the advance refunding period. 

The Availablility Effects of Advance Refunding 

The interest-rate models traced in Chapter III suggest that the 

relationship between changes in debt maturity and selected market rates 

was somewhat asymmetrical during the advanced refunding period. In 

other words, increases in debt maturity tended to have a minimum impact 

on the yield spread between long-term and short-term market rates. In 

contrast, since advance refunding was obviously not a technique employed 

to shorten debt maturity, it may be presumed that decreases in maturity 

during the advance refunding period tended to raise short-term rates 

and lower long-term rates by increasing the supply of short-term issues. 

The importance of the link between changes in the supply of short-term 

debt and bill rates, for example, is evidenced by equation 6-2. 

While these conclusions seem consistent with the regression 

evidence presented in this study, the apparent asymmetry in the impact 

of debt maturity on credit markets may, indeed, be more apparent than 
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real. While advance refunding appears to have minimized the rate 

effects of debt lengthening, the impact on the availability of long-

term funds remains an open question for further study. This is 

especially true to the extent that financial intermediaries, partic

ularly lenders of long-term funds (life insurance companies, mutual 

savings banks, and savings and loan associations), engage in non-price 

rationing of funds. For example, while the rate impact of an advance 

refunding may be less than a ccraparable-size cash or exchange offering, 

if investors can be induced to buy long-term bonds only by reducing 

their rate of acquisition of corporate bonds, mortgages, and municipal 

issues, than a non-price impact will be registered even with an advance 

refunding operation. This would be especially true if long-term inves

tors felt less liquid as a result of purchasing Treasury bonds and, 

therefore, reduced their future pruchases of long-term private securities. 

The present study has examined the rate impact of advance re

funding. The question of an impact upon the availability of funds to 

the private sector would require an entirely different methodology, 

preferably a detailed study of institutional portfolio adjustments at 

the micro-economic level. 

In short, the economic and financial impact of Treasury advance 

refunding cannot be summed up in its effects upon the term structure of 

interest rates alone. Numerous other questions remain, pertaining not 

only to the short-run effects of refunding in advance of maturity, but 

also to the longer-run implications for the availability of private 
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credit. The advance refunding era embraced a variety of refunding 

operations which varied significantly in size and maturity character

istics . Whether both the short-run and the long run effects of all 

these different operations were synonymous remains an open question. 

Moreover, by any measure, it is an important one. 
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