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THE MARKET VALU+ OF OUTSTANDING
GOVERNMENT DEBT, 1919-1975

John J. SEATER*
North Carolina State University, Raleigh, NC 27650, USA

Several new series on the market value of outstanding government debt are reported and their
methods of construction described. The new series on Federal debt are compared with o?aer
existing estimates and ar¢ shown to be markedly superior to them.

1. Introdaction

In this article, I report and describe the corn.iruction of several new
statistical series on the market value of ou.inding government debt. The
construction of these series was an early step in a larger project attempting
to evaluate the extent to which government bonds are treated as net wealth
by the public. For such a purpose, the official statistics on par values of
outstanding debt are useless. Although the larger study on net wealth will
not be completed for some time v:i, the underlying series on government
debt and their method of construction seem sufficiently important to be
reporied now.

The series are found in tables 1 and 2. Table 1 reports the total nominal
market value of Federal, State, and Local debt outstanding. Table 2 reports
the outstanding amounts of the major components of the totals in table 1.
Amounts outstanding are as of the end of the calendar year.

The method of construction is considerably more accurate than any used
to date, especially for Federal debt in the years 1941-1975. when market
prices and par values outstanding are available for each individual issue.

2. Federal debt

The only Federal debt considered was that issued by the Treasury
Department. Agency debt was omitted. The reason for the latter omission
has to do with the appropriate kinds of debt to consider in investigating the
net wealth issue that motivated construction of the series. In any event,
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agency debt is generally negligible compared to Treasury debt, and its
inclusion would make little difference. Discussion is most easily conducted by
type of security.

Bonds

(1) 1941-1975. For these years, data on over-the-counter closing quouations
on public marketable securities for the last trading day of the year were
obtained from the Treasury Bulletin. For a few years, data for December
were not reported; in such cases, the data for the first available trading
day the following January were used. The Bulletin reports the market
price and the outstanding amount (valued at par) of each security. These
were multiplied together, divided by 100, and summed to give the market
value of bonds outstanding for each year.!

(2) 1919-1940. The data for this period are not nearly as detailed as for
subsequent years. The aggregate par value of all Treasury and Liberty
bonds outstanding for December of each year was obtainsed from the
Federal Reserve System’s Banking and Monetary Statistics, 1914-1941.
These were multiplied by the December bond prices obtained from the
same source.

Notes

(1) 1941-1975. The same kind of price and volume data as for bonds was
used, from the same source.?

(2) 1928-1940. The aggregate par value of all Treasury notes outstanding
for December of each year was obiained from Banking and Monetary
Statistics. Prices for individual issues outstanding were obtained from the
Wall Street Journal for the last trading day of the year. Because the
amounts outstanding of each issue were not available, a simple average
was taken of all the prices for each year and used to multiply the
aggregate amount outstanding.

(3) 1921-1927. The same method was used as for 1928-1940, except that
the prices were obtained from the Commercial and Financial Chronicle.

!Occasionally, an essential piece of data is not reported for an issue, such as the price or
volume outstanding. In such a case, the issue was ignored.

. 2Qccasionally, the price of an issue is not reported. In such cases, the market value of the
issue was estimated using the present value formula:

_ F(1+R)
T (L + (1 +r(D/365))

where F is the face value, R is the coupon rate, r is the market bid rate, N is the number of
whole years left to maturity, and D is the number of days in the last fractional year to maturity.
This formula ignores compounding of interest payments; but most notes for which the formula
was used had less than one year to maturity, so the approximation is good.
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(4) 19:19-1929. Volume outstanding was obtained from Banking and
M ..ictary Statistics. Prices were unavailable, so the prices for bonds were

[FOES A

Certificate of indebtedness

(1) 1367-1975. There were no certificates outstanding.
(2) i42-1966. Prices are not reported for certificates, so their value was
computed from the present value formula

_ F(1+R)
(1 +r(D/365))°

where MV is market value, F is the face value outstanding, R is the
coupon rate, r is the market bid rate, and D is the number of days left to
maturity. Data on all variables on the right-hand side were obtained
from the Treasury Bulieiin.

(3) 1935-1941. There were no certificates outstandi: .

(4) 1928-1934. Aggregate par value of ali cert_.ates outstanding was
obtained from Banking and Monetary . 1istics. Prices of individual
issues were obtained from the Wall Street Journal, averaged, ana used to
multiply the volume.®

(5) 1921-1927. The same method was used as for 1928-1934, except that
prices were obtained from the Commerical and Financial Chronicle.

(6) 1919-1920. Volume outstanding was obtained from Banking and
Monetary Statistics. Prices were unavailable, so the prices for bonds were
used.

Bills

(1) 1941-1975. Because bills are sold on a discount basis, prices are not
reporied. The following formula, used by the securities market, gives the
price for a given issue:

D
Pmlm(lmi*éar)-

where P is the price, D is the number of days to maturity, and r is the
bid rate of interest. Prices obtained from this formula then were
multiplied by outstanding volume to obtain market values of outsianding
issues. These were summed to obtain totals for each year. All data are
from the Treasury Bulletin.

3Prices on the last trading day of the year were used except for 1934, w! 'n the last certificates
outstanding were redeemed at the end of November. For 1934, the last price available was used.
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(2) 1930-1940. The aggregate par value of all bills outstanding was
obtained from Banking and Monetary Statistics. Yields for individual
issues outstanding were obtained from the Wall Street Journal for the
last trading day of the year. From these, prices were obtained as for
1941-1975, averaged, and used to multiply the volume.

(3) 1929. Bills were issued cnly in the last mouuth or two of the year.
Outstanding volume figures are unavailable, but it seems that the total
amount was small. Consequeatly, the value was set at zero.

(4) 1919-1928. Bills did not yet exist.

2.1. Summation and adjustments

For each year, the totals obtained for bonds, notes, certificates, and bills
were added together to give the total market value of marketable Federal
debt outstanding for that year. This series is reported in table 1 under the
name MVSUM.

One possible problem with the MVSUM series for the years after 1940 is
that the Treasury Bulletin might not report every single outstanding issue.
For example, issues not traded or quoted on the day being reported might
be omitted (although there were instances when prices were not quoted but
the issue still was listed, as mentioned in footnote 1). To check this
possibility, the par values of all issues reported were added together for each
yzar to give the series PARSUM reported in table 3. This series then was
compared with the Government’s own reported figures on the aggregate par
value of marketable debt, obtained from Banking and Monetary Statistics
and the Annual Statistical Digest, 1971-1975, and reported in table 3 as
PARGOV. Note that before 1941, when the Treasury Bulletin did not report
the individual issues, PARGOV was used as the measure of the aggregate par
value of outstanding debt, as explained above; this is why PARGNV and
PARSUM are identical before 1941,

The ratio of PARGOV to PARSUM is reported in table 4 as RATIO!. For
most years, this ratio exceeds one, suggesting omissions from the Treasury
Bulletin. The few observations when RATIO! is less than one are somewhat
puzzling. They may indicaie cmissions from the Government's reported
totals, or they may indicate years when certain issues reported in the
Treasury Bulletin should have been omitted. On the assumption that the
Government’s reported totals are always correct, I have multiplied MV'SUM
by RATIOI to obtain the adjusted market value series MVSUM A, reported
in ‘able 1.

2.Z. Holdings by federal institutions

For many purposes, it is desirable to elininate the Federal debt held by
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the Federal Reserve System. (For example, this debt implies no net taxes for
the public.) This was done by multiplying the total market value figure
MVSUMA by one minus the fraction of total markeiable Federal ¢zbt
outstanding, valued at par, held ty the Federal Reserve. This calculaiion
assumes that the Federal Reserve’s holdings have the same composition as
the total marketable Federzal debt. The resulting figures are reported in tak'e
1 under the name MVPRIVI1. The par value of securities held by the Federal
Reserve is reported in table 3 as FRSEC.

For other purposes, it also may be desirable to eliminate the Federal debt
held by Federal agencies and trust funds. This was done by multiplying the
MVSUMA figure by one minus the {raction of total marketable Federal debt
outstanding, valued at par, held by the Federal Reserve and by the Federal
agencies and trust funds. For the years 1919-1935, data on agency and trust
fund holdings were obtained by averaging the end-of-fiscal year figures for
the current and succeeding years as reported in Banking and Monetary
Statistics. For the years 1936-1975, data were obtuuied from the Treasury
Bulletin. As with the correction for Federal ¥ :serv holdings, I have assumed
in making this calculation that the agency . :d trust fund holdings have the
same composition as the total marketable Federal debt. The resulting figures
arc reported in table | under the name MVPRIV2. The par value of
securities held by the agencies and trust {unds is reported in table 3 as
ATFSEC.

2.3. Savings bonds, special issues, and niscellaneous issues

Savings bonds and special issues are non-markctabic issues that can be
redeemed only by the original purchaser. Savings bonds are sold to the
public; special issues are sold to Federal Government agencies and trust
funds. Savings bonds and special issues constitute a significant fraction of the
total Federal debt. Unfortunately, because they are not traded on the
market, there are no prices quoted on them, so that it seems impossible to
compute directly what their market value would be if they were traded.

One reasonable proxy of the would-be market vaiue of these issues is
simply their par value, reported in table 3 under the names SAVBOND and
SPEC. The data on savings bunas are from the Treasury Bulletin for 1942-
1975 and from Banking and Monetary Statistics for 1919-1941. The data on
special issues are from Banking and Moaetary Statistics for 1919-1969 and
the Annual Statistical Digest for 1970-1975, The amounts outstanding are as
of December of each year.

Another reasonable proxy for the would-be market value is obtained by
multiplying the par values of these issues by the rat.» of MVSUM to
PARSUM, that is, by the ratio of the market value of marketable Federal
debt to the par value of that same debt. This ratio is reported in table 4 as
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Table 3

(millions of dollars).*

Year PARSUM PARGOV FRSEC AFTSEC SAVBOND  SPEC

1919 23815 23815 300 188 0 0
i920 22105 22105 287 288 0 0
1921 21653 21653 234 396 0 0
1922 20867 20867 436 426 0 0
1923 20380 20380 134 407 0 0
1924 19413 19413 540 415 0 0
1925 18749 18749 375 445 0 §8
1926 17496 17496 315 421 0 205
1927 16336 16336 617 396 0 338
1928 15646 15646 228 351 0 481
1929 14630 14630 511 2713 0 628
1930 14219 14219 729 206 0 781
1931 16354 16354 817 233 0 393
1932 19301 19301 1855 330 0 351
1933 22258 22258 2437 705 0 37
1934 27536 27536 2430 1200 0 558
1935 28514 28514 2431 1526 153 728
1936 31944 31944 2430 1439 475 632
1937 32975 32975 2564 1684 964 2227
1938 33807 33807 2564 1874 1442 3156
1939 34539 34539 2484 2045 2209 423
1940 35448 35448 2184 1995 3195 5370
1541 42154 41600 2254 2267 6140 6982
1942 76371 76500 6189 2891 15050 9000
1943 115115 115200 11543 3783 27363 12700
1944 161533 161600 18846 5337 40361 16300
1945 195228 198800 24262 7002 48183 20000
1946 173171 176600 23350 6293 49776 24600
1947 162502 165800 22559 5239 52053 29000
1948 151240 157500 23333 541 55051 31700
1949 149320 155100 18885 53217 56707 33900
1950 146968 152400 20778 5364 58019 33700
1951 142585 142700 23801 6379 57587 35900
1952 148498 1486N0 24697 6742 57940 39200
1953 154523 154600 25916 7116 5190 41200
1954 157748 157800 24932 7043 37672 42600
1955 163200 163300 24785 7798 57924 43900
1935 160326 160400 24915 8363 56293 45600
1957 164142 164200 24238 9379 52474 45800
1958 172338 175600 26347 9498 51192 44800
1959 188186 188300 26648 10098 48154 43500
1960 188963 189000 27384 10639 47159 44300
1961 197627 196000 28881 10886 47458 43500
1962 203012 203000 30820 11987 47535 43400
1963 205468 207600 33593 14137 48827 43700
1964 215451 212500 37044 14361 49734 46100

1965 214600 214600 40768 15512 50324 46300
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Table 3 —Continued

Year PARSUM PARGOV FKSEC ATFSEC SAVBOND  SPEC

1966 218419 218000 44282 16692 50752 52000
1967 225071 226500 49112 18699 51581 57200
1963 235206 236300 52937 15403 51917 59100
1969 234151 235900 57154 16295 51549 71000
1970 245611 2413 62142 17092 51842 77931
1971 262037 262038 70218 18444 54275 85545
1972 2657117 269509 69906 19360 57579 95482
1973 269861 270224 78516 20961 60317 106624
1974 286344 282891 80500 21390 63349 117761
1975 365191 363191 87934 19397 67464 118294

*PARSUM is the par value of all marketable issues of Treasury debt outstanding, obtained by
adding together for each year the par values of the individual issues outstanding as reported in
the Treasury Bulletin. PARGOV is the par value of all markc:abie issues of Treasury debt
outstanding as reported by the Federal Government it<=lf in 'ranking and Monetary Statistics
and the Annual Statistical Digest. FRSEC is the par va ..: of ~ .rketable issues of Treasury debt
held by the Federal Reserve System. ATFSEC is the 1+ value of marketable issues of Treast 1y
debt held by Federal agencies and trust funds. S4V5e D is the par value of all U.S. savings
bonds outstanding. SPEC is the par value of all Federal special issues outstanding.

RATIO2. A necessary condition for this proxy to be good is that the
maturity structure of savings bonds and special issues be similar to that of
marketable securities. The proxies yielded by this method are reported :n
table 2 as MVSAVB and MVSPEC.

Neither of these proxies is perfect. Obviously, changes in interest rates wil.
cause par values and would-be market values to differ. However, savings
;unds and special issues can be redeemed for fixed values at any time by the
holder. 3avings bonds can be redeemed at any time before maturity (except
for a brief period immediately after purchase) according to a predetermined
schedule, which includes a penalty for early redemption. Special issues can be
redeemed on demand. In such circumstances, the par value is a bettes
measure of the securities’ value to their holders when market interest rates
have risen above the securities’ coupon rate, and the MVSAVB and
MVSPEC values are better measures when interest rates are below coupon
rates.

Finally, there are a small number of miscellaneous issues such as foreign-
denominated issues and convertible bonds whose peculiarities render a
market valuation virtually impossible. Because of this and because of their
small aggregate volume, they wers ignored.

4. Saings bonds and special issues: Inclusion in the debt series

A problem arises if one wants to know the market value of Treasur: debt
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Table 4
Year RATIOI® RATIOZ2® Yeat FATION RATIO2
1919 1 0.901 1951 1.0008 0.99264
1920 1 0.851 1952 1.0007 0.99148
1953 1.00035 0.99907
1921 1 0.96726 1954 1.0003 1.0026
1922 1 0.97273 1955 1.0006 098331
1923 1 0.9709
1924 1 1.0052 1956 1.0005 0.96055
1925 1 1.0207 1957 1.0004 0.98793
1958 1.0189 0.95927
1926 1 1.0485 1959 1.0006 0.94075
1927 1 1.0838 1960 1.0002 0.98536
1928. 1 1.044
1929 1 1.0845 1961 0.99177 0.975
1930 1 1.1332 1962 0.99994 0.98839
1963 1.0104 0.9769
1931 1 0.98912 1964 0.9863 0.97908
1932 1 0.91342 1965 1 0.96394
1933 ] 0.8224
1934 1 0.73518 1966 0.99808 0.97068
1935 1 0.6655 1967 1.0063 0.95145
1968 1.0068 0.94806
1936 1 0.77111 1969 1.0075 0.92069
1937 1 0.75823 1970 1.0086 0.97184
1938 1 0.84365
1939 1 0.93107 19714 1 0.98992
1940 1 0.9862 1972 1.0143 0.97925
1973 1.0013 0.96733
141 0.98686 1.0512 1974 0.98794 0.97189
1942 1.0017 1.0257 1975 0.99452 0.98497
1943 1.0097 1.0199
1944 1.0004 0.98239
1945 1.0183 1.0268
1946 1.0198 1.0275
1947 1.0203 1.0116
1948 1.0414 1.0131
1949 1.0387 1.0027
1950 1.037 1.0155

*RATIO! is the ratio of PARGOV to PARSUM, both of which ate reported in table 3.
®RATIO? is the ratio of MVSUM, -¢ported in table 1, to PARSUM, reported in table 3.

held by the public The problem is in defining the term ‘public’. In the
narrowest sense, this term can mean any non-Federal entity. In this case, one
would add together MVPRIV2, which is the market value of marketable
issues not held by any Federal government entity, and MVSAVB, which is
the market value of savings bonds (presuring MVSAVB is the appropriate
measure of this value). The result is reported in table 1 as MVPRIV3.
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However, many Federal agencies, such as the Postal Service, are Federally
owned but off the Federal budget. They may compete with private industry
to provide their services; they generate their revenue in whole or in part by
their own operations without taxes. Any interest income they earn on their
holdings of Treasury debt goes to reducing the price they charge for their
services to the public. Holdings by such agencies of Treasury debt should not
be treated as Government holdings for many purposes. Unfortunately, it
would take an enormous amount of effort to sort out which agencies’
holdings should not be treated as Government holdings and how much of
such holdings there are. An upper bound, then, on debt held by the public
can be found simply by treating all agency and trust fund debt as if it were
not held by the Goveinment. This is done by adding together MVPRIVI,
which is the market value of marketable debt not held by the Federal
Reserve, and MVSAVB and MVSPEC. The result is reported in table 1 as
MVPRIV4.

3. State and Local debt

The aggregate par value of net State and t.ocal debt outstanding was
obtained from the Statistical Abstract of the United States, various issues.
This value is net of government holdings. Prices were obtained from the
Federal Reserve System’s Annual Statistical Digest, 1971-1975, Banking and
Monetary Statistics, 1941-1970, and Banking and N onetary Statistics, 1914-
1941. The first two references repoit prices for State and Local issues; the
third reference reports prices for high grade municipals. These prices are fr
December, whereas the volumes outstanding are for June (the end of the fiscal
year). The volumes were converted to December figures by averaging w:.h
the succeeding year's volume. The market value series for State and Lo 1l
debt is reported in table 2 under the name MVSL. Adding MVSL to
MVPRIV3 gives one total for the market value of all government debt,
reported or MVTOTG! in table 1. Adding MVSL to MVPRIV4 gives
another total, reported as MVTOTG2 ia table 1.

4. Cuomparison with other estimates

Tanner (1979) uses a different method to estimate tie: market value of the
outstanding stock of Federal debt in the hands of the public for the years
1946~-1974. e uses the formula

IP2+I IPMZ IP,,,, i -
GDEB‘WIP'+1+r+(1+r‘,' T4y (e

where GDEB is the market value of the government debt in year ¢, 1P is the
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interest payment to the public in year ¢ (assumed to remain at the same level
until the debt is retired), PV is the par value of the debt in the hands of the
public, r is the interest rate in year ¢ of government bonds, and m is the
average length of maturity of the deb. Because interec. payments to the
public are not separated out from total interest payments, they were
approximated by multiplying the total figure by the share of the par value
debt held by the public. The resulting GDEB series is reported in table 5.

Table 5
(billions of doHars).
Date GDEB* D.ie GDEB*
1946 217.8 1961 200.5
1947 211.2 1962 207.7
1948 198.4 19€3 2109
1949 208.0 1964 209.3
1950 203.7 1965 207.7
1951 193.7 1966 198.4
1952 190.8 1967 195.2
1953 191.3 1968 207.7
1954 199.3 1969 198.3
1955 196.4 1970 204.0
1956 187.7 191 2238
1957 185.9 1972 2379
1958 191.6 1973 249.6
1959 189.9 1974 246.8

1960 196.2

*GDEE is Tanner’s (1979) measure of the market
value of Federal debt not held by any Federal entity.

The MVPRIV3 series in table 1 is the most like GDEB in the kind of debt
included, and a comparison between it and GDEB reveals three striking
differences. First, the MVPRIV3 series is lower than GDEB in all years
except 1968. Second, the two series show different overall temporal patterns.
The MVPRIV3 series falls from $202 billion in 1946 to $169 billion in 1951,
a drop of 16 percent, and then rises to $237 billion in 1974, an increase of 41
percent. The GDEB series falls from $218 billion in 1946 to $191 billion in
1952, a drop of 12 percent, and then rises to $247 billion in 1974, an increase
of 29 percent. Third, the year-to-year changes in the two series are very
different, as can be seen from table 6. The GDEB series shows a number of
changes that differ in sign from the corresponding changes in the MVPRIV3
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Table 6

{change from preceding year; millions of
dollars).

Year MVPRIVIC* GDEBC"®

1947 -~ 9891 - 6600

1948 ~6101 - 12800
1949 1938 9600
1950 -957 4300
1951 18282 ~ 10000
1952 4754 ~2900
1953 5502 500
1954 4869 8000
1955 15:4 ~ 2990
1956 ~9314 ~87%0
1957 4667 ~ 1800
1958 2323 5700
1959 4705 - 1700
1960 7361 “300
1961 3362 £ 300
1962 6719 00
1963 - 1441 3200
1964 2542 - 1600
1965 - 5297 ~100
1966 565 ~9300
1967 ~1623 - 3200
1968 8869 12500
1969  -11904 ~9400
1970 17080 5700
1971 11240 19800
1972 7531 14100
1973 ~9372 11700
1974 13965 ~ 2800

SMVPRIV3C is the change in
MVPRIV3, reported in table 1, from the
previous year.

*GDEBC is the change in GDEB,
reported in table 5 from the previous
year.

series. The correlation between the two sets of changes is only 0.57. This
difference in year-to-year changes is for many purpose: the most important
difference between the MVPRIV3 and GDEB series beczuse 1t implies that at
least one of the series displays considerable inaccurate variation. Given that
the MVPRIV3 series is extremely accurate for the post-1941 years, these
differences between the MVPRIV3 arnd GDEB series strongly suggests that
the latter 1s unreliable.

Part {A) of table 7 reports the correlation matrix for GDEB and several of
the market value series listed in table 1. The series from table 1 are highly
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correlated among themselves and less highly correlated with GDEB. Part (B)
of table 7 reports the correlation matrix for the annual changes in the same
series. Again, the changes for the table 1 series are highly correlated among
themselves and not highly correlated with the GDEB changes. It seems that
any of the series from table 1 is preferable to GDEB.

Yawitz and Meyer (1976) use still a different method for constructing a
market value for Federal debt, but they do not report their series.
Cousequently, a comparison of it with the series constructed in this paper is
not possible. However, their method is related to Tanner’s, so there is some
reason to believe that it, too, produces unreliable estimates.

It is interesting and somewhat surprising that the par value of Federal
debt seems to be a better proxy for the market value than does Tanner’s
GDEB (or, presumably, Yawitz and Meyer’s series). For example, the
correlation between the par value of those same securities included in
MVPRIV3 and the market vaiue MVPRIV3 itself is 0.974 for 1947-1974,
compared to 0.863 between MVPRIV3 and GDEB The correlation between
annual changes in par values and in the MV 7/ V." .alues is 0.871 for 1947-
1974, compared to 0.570 between change. 'n MVPRIV3 and in GDEB.
Similar results hoi: for the other market value series reported in table 1 and
their correspondin g par value series.

5. Summary

In this paner I have reported several new series on the market value of
outstanding goverrment debt. The underlying data are very accurate,
especially for Federal debt after 1941, leading to very accurate market value
estimates. A comparison with other series constructed by other methods
shows that the series reported here are a considerable improvement over
previous estimates.
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