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THE MARKET VALUE OF US. GOVERNMENT DEBT;
MONTHLY, 1942-1980

W. Michael COX and Eric HIRSCHHORN*

Virginia Polytechnic Institute and State University, Blacksburg, V4 24061 US A

The market value of outstanding United States Treasury debt is calculated on a monthly basis
using price and par value data from the Treasury Bulletin. Separate series for Treasury Bills,
Bonds, Certificztes of Indebtedness, Notes and total Treasury debt are presented along with
estimates of privately held Treasury debt and gross federal debt. The calculated market value
series is compared to par value and an existing annual market value series.

1. Introduction

In recent work in monetary and macroeconomic theory, issues involving
public debt have come to play an increasingly important role. Yet one
impcriant aggregate statistic that has not been avaiiable on a monthly basis
is the market value of government debt. Although aggregate statistics on the
par value of government debt arc calculated and reported monthly by the
Department of the Treasury, it is #uestionable whether this series serves as a
reascnable proxy for the markev value measures. Par vaiue has become
particularly suspect recently given the relatively broad range of interest rate
movements experienced in the seventies.

Only recently [Seater (1981a)] have annual measures of market value
aggregates become available. The purpose of this paper is to report and
describe the calculation of several new monthly series on the market value of
government debt. These series are calculited and reported on an end-of-
month basis over the time period 1942-1989.

The paper also considers questions of related interest. An examination is
made of the real value of government debt over the time period 1942--1980.
In addition, the stochastic structure of the market value and par value series
are compared and evaluated.

2. Marketable securities

The market values of Treasury Bills, Treasury Bouds, Treasury Certificates

*The authors would like to thauk John Seater for helpfil discussions. We have benefited from
conversations with Richard Gregg and Fred Adams at the Department of the Treasury, and
Kathie Hoormann at the Federal Reserve Bank of St. Lovu:s. Sydma Hatzopoulos provided able
resear-h assistance.
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of Indebtedness. and Treasury Notes are reported in tables 1-4. Data are
monthly calcuiavions for the period from 1942-1980. Although calculation of
the differen: series presented a variety of problems, several common aspects
of their construction should be pointed out.

First, all data are taken from the Treasury Bulletin.' Each issue of each
type of security was assigned a particular (unique) number according to its
maturity date and series type. This enabled each issue to be followed on a
month-to-month basis. Osie benefit of this method is that it permits detection
of instances when the bid price, discount, or quantity of an issue is not
reported in the Treasury statistics.” A second benefit of this method is that it
enables reporting errors (typing or other errors) in the Bulletin to be
detected.?

From November 1942 through December 1980 amounts outstanding are
for the last trading day of each month. Prior to that time, Treasury statistics
were reported at the middle of each month, hence amounts outstanding from
January to October 1942 are on a middle-of-month basis. The market value
of each series vas calculated by multiplying the par value of the amount
outstanding of each issue by its corresponding bid price. In some cases prices
or quantities outstanding were reported at the end of a month for issues
which would not be made available until the first few days of the next
month. This practice has become much more common in recent years, In all
such cases the issues were excluded from the end-of-month calculations.

Bonds. The Treasury Bulletin reports on a monthly basis the market price
and par value of outstanding quantities for each Treasury Rond issued.
Market prices are converted to fractions of one dollar, multiplied by
outstanding par values, and summed to give the market value of bonds
outstanding each month.

No:es. The same method of calculation as that for bonds is used.

Certificates of indebtedness. Certificates of indebtedness were issued by the
Treasury through 1967. Bid data on certificates is reported in *erms of

'Data on marketable securities are taken from tables MQ-1, MQ-2, and MQ-3, ‘Market
Quctations on Treasury Securities’. All types of marketable Treasury deot — bank eligible, bank
restricted, taxable, tax exempt — are included. Panama Canal bonds are excluded.

*Is most of these instances, the bid price or discount may be determined from bid data of the
foliowing month together with the repei-ed change from the previous month. When this is not
possible, bid prices or discounts for the immediately preceding month are used. In no case is an
issue ignored :hat was outstanding yet not reported in the Treasury da:a.

*Ten reporting errors were located in the amount outstanding statistics and confirmed in
conversations with the Treasury. These errors range in magnitude from $30 million to $3 billion.
In all such cases the corrected figure was used rather than the figure reported in the Treasur:
statistics. Detailed information regarding these errors is available from (he authors upon request.



Market value of treasury bills (millions of dollars).
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Market value of treasury bands (millions of dollars).
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Table 3

Market value of treasury certificates (millions of dollars)
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Table 4

Market value of treasury notes (millions of dollars).
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3596
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43681
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34861
35708
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262106
264151
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16337
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8175
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15578
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35661
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65098
53366
64915
54895
50560
48435
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106125
116897
119031
122854
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187662
234173
258630
265982
282948
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16340
18704
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15577
43712
18790
29970
32194
40575
35791
30618
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26709
47370
56877
£6079
52380
67097
52367
50350
49390
70252
76501
R086
103915
115943
116435
124289

6723
9214
17485
23621
18342

67175
52437
50360
48817
70543
76124
90669
103978
114934
115877
124023
146605 149319
186162 192576
233600 237103
256994 259135
268904 267353
289461 300184
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11935
17495
23610
13427

8221
11485

3620
25763
36252
18715
30164
32287
50454
35633
30720
20745
26681
52370
56820
65822
52196
58568
52u28
50295
48942
71013
76265
91220

103805
115207
113174
123769
151760
198695
233615
261121
272042
297449

6699
11931
18167
23624
13418

285854

7961
11645
18039
23630

45449
T4y
75374
74084
98837

111286

116436

119582

124744

155925

209667

242992

262037

264597

234379

10103
11647
18031
231645
13407
7867
7145
3630
36875
23434
29987
33729
36342
47548
34809
19088
21657
42495
42744
68323
58170
53586
57956
49957
45196
56472
75059
82574
99111
14404
116414
119635
125392
166550
211688
245050
263273
262548
290937

10102
11651
18026
23646
13445

52218
7°870
55180
5847€
53818
L9794
4831k
60580
74855
31133
103276
117346
120014
123361

103251
116570
12055
123626
128375 129277
165809 168336
220342 224093
251236 250891
262806 254638
2666U0 270529
287639 303439
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interest rates. Monthly price statistics were calculated for each issue using the
present value formula

__U+R
T (L+(D/365))

where P is the present value (calculated market price), R is the coupon rate, r
is the reported market bid rate, and D is the number of days left to maturity
(all maturities are one year or less). Each calculated market price was
multiplied by the corresponding outstanding par value and summed to
obtain the market value of certificates.

Bills. Bid prices for 8ilis, which a.e sold on a discount basis, are not
reported but can be calculated with the forrmula used on the securities
market, |

P =100(i —(D/360)r),

where P is the bid price, D is the number of days to maturity, and r is the
bid rate of interest (the 360 day year is a convention used for discount bills
on the securities markets). Calculated prices for each issue were multiplied by
the corresponding outsianding volume, and summed to obtain total market
value of bills for each month.

Total market value of marketable treasury debt. For each month. the total
market value of marketable Treasury debt was obtained by adding together
the market values obtained for Bills, Bonds. Certificates, and Notes. These
calculations are reported in table 5 and fig. 1. In addition, the value of
marketable Treasury debt and gross federal debt in constant dollars (for a
definition of gross debt sec belcw) are plotted in fig. 2.

The accuracy of the total market value calculations, as well as the
accuracy of the underlying series on Bilis, Bonds. Certificates. and Notes
should be extremely high since in principle the technique employed here is a
simple accounting construct. Some evidence of the accuracy of the
calculations may be obtained by examining the correlation between the
annual December calculations for each of the market value series reported
here and the corresponding annual market values series calculated in the
independent work by Seater. These correlation statistics are: pyy, s =0.9998.
Pronps = 09998, pe;=0.9932, prnores =0.9995, proraL = 0.9989. The important
point of the correlation statistics is that the market value series calculated in
this manner are very similar t-. the annual series constructed by Seater. The
differences that exist are due to slightly different assumptions, but these
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Table 5

Market value of total marketable treasury debt (millions of dollars).

Jan.

Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

42 u4y219
83 19170
44 117330
45 165372
46 206947
47 181139
48 166424
49 158980
50 158213
51 153019
2 431864
53 147006
54 155119
55 157285
56 161338
57 156070
58 1629349
59 172129
60 175797
61 185486
62 192715
63 201452
64 203903
65 216016
66 209657
67 213543
68 218228
69 224746
70 217700
T1 242196
72 258546
73 260043
T4 261390
75 279735
76 365859
17 422664
78 857524
79 471381
80 499273

4029

806576
128391
165809
206923
180203
164462
158918
1571927
152858
141825
1456452
155721
156448
161252
15591317
163896
172042
170028
186716
193520
202147
204217
2v0213
208485
212%3.06
223776
221665
221556
242C%0
258352
257441
260645
284724
374367
43137
480967
469583
us6719

4542

81Lub
130277
166028
204135
177377
163109
157907
157346
151577
140840
143700
151559
152151
156171
155204
1627133
168759
178846
176118
193482
200700
202895
207620
207462
215365
221244
221883
2227717
241639
257568
258972
259511
293167
376766
434383
473614
403Uy
500662

47210

82409
129603
166416
200505
178170
162747
157700
157163
137596
wisu2
143000
153162
155027
155676
156427
166319
172092
180407
185314
195479
201330
202365
208053
207104
210770
218153
216340
217662
236975
256684
259474
258502
293328
362909
432879
460487
480526
524552

W9345

97644
130213
166305
199088
174603
160675
157775
157500
1371194
142703
4182
154312
157114
156834
154194
166652
172103
180616
185642
195401
200862
203396
208542
205462
208379
221224
217497
227883
231381
253629
256951
256775
308266
380561
430216
454518
488917
550949

148510
165963
168581
178543
181257
192404
200235
202298
204558
200258
202036
217360
211249
217443
229031
252463
251579
253558
306340
382002
428346
462078
486088
55272¢€

55334
100918
143493
187044
192734
172753
161181
158235
157310
138047
143838
150869
152144
155643
150995
151624
164449
173662
183850
187156
192968
199208
201591
274351
199765
206912
2232917
214784
224552
235750
251962
248966
254340
314801
393696
426930
466548
490802
554438

58618
102145
47615

252994
251031
256276
321776
Ko2433
430463
471916
483820
548602

209uus

224129
245042

260111
329539
LO64B6
439252
470030
4au697
55u785

64546
118149
147176

8 186924

186858
170378
159246
158970
154142
w5217
W5743
152031
152019
160686
152847
154308
165564
178012
185531
185054
1968924
199853
206053
206360
206551
212454
227893
219714
232165
2u7518
251962
251216
262526
344639
Lo8709
440849
471385
472776
552439

617822
118007
147368
187203
184300
168947
159277
159062
154046
1916
7611
153537
158692
159585
154090
158720
169432
1761717
183895
191242
201822
202126
207315
208484
208020
214849
226206
220750
231N
250904
259261
261092
268298
348579
419582
443725
473684
490351
555084

78189
117297
163992
203728
181215
167317
159302
159090
153720
141470
147170
154376
158162
160474
154019
162159
168485
177059
186192
191177
200653
202824
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differences are not very large.* Since Seater’s annual market value series are
calculated over the period 1919-1975 and the monthly series reported here
are calculated over the period 1942-1980 the correlation statistics provide
assurance that studies of the extended period 1919-1980 may be conducted
without loss of accuracy due to unmatched data.

Private holdings of marketable debt. For some purposes it is desirable to
measure only the market value of government debt that is privately held.

“Aithough these correlations are h:gh, in some cases there are notable differences between the
series. The first source of difference concerns the convention followed regarding the end-of-
month calculations. As mentioned carlier, in some cases prices or quantities outstanding were
reported in the monthly Bulletin for issues which would not be made available until the first few
days of the next month. Since 1in Seater's work the statistics -are calculated on a yearly basis it
seems reasonable to include thesz issues in the annual market value calculations. Given the
frequency of the monthly statistics, however, the appropriate convention to adopt is clearly to
exclude all such issues from the end-of-month calculations. A second source of difference
concerns the treatment of issues not reported. Occasionally, a piece of data is not reported for
an issue, such as the price or volume outstanding (the niissing data were usually prices). in a few
of these cases in Seater’'s work the issue is omitted. Although this practice seems reasonabie
given the relatively large variation in the year-to-year data, for the monhly calculatons it is
vssential that such an issue be included. Our series include such issues by reconstructing the
missing data for the relevant daie or, when exact reconstruction was impossible, by using the
data for the most recent observation prior to the missing value. A final source of divergence
concerns the reporting errors detected in the Treasury Bulletin.
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Month!y statistics on this series are repcried in table 6. Private holdings of
marketable Treasury debt were calculated in the following way:

(1) For each type of security — Bills, Bonds, Certificates, and Notes — the
par value of holdings by U.S. government agencies and trust funds, and
Federal Reserve Banks was subtracted from the total par value. The
ratio of the par value of private holdings to the total par value
sutstanding was formed and then multiplied by the previously calculated
market vaiue to get the market value of private holdings of that type of
security.’

(2) The market value of private holdings of each type of security were the«
summed to give total private holdings of marketable debt.®

Table 6

iarkzt value of privately held treasury debt (millions of dollars).

Jan. Feb. March Aprii May June July Aug Sept. Oct. Nov. Dec

42 39511 39410 40651 42294 4268 45812 L9619 52690 55666 S7264 59726 68966
43 70205 71754 72628 73509 8B079 87195 89L77 89816 100887 104936 103835 101915
L4 101431 112667 113975 112199 111769 122972 124156 127074 125565 124793 124254 1319662
u5 140911 140909 140884 140491 139930 140381 159005 158295 157035 157244 157496 172138
46 175361 176544 174079 170424 168796 164524 162166 160268 157699 156700 153815 151305
47 150584 149488 148168 L6792 146352 1U551T 146235 146002 145340 143670 142098 139400
48 139072 137795 136500 136758 134626 135285 134243 133513 130722 130518 130356 130231
49 131075 130772 130312 130755 132288 133066 133974 13591, 135507 135885 135578 134410
50 134633 13444 134029 133700 134474 133511 33800 133437 130361 129454 128949 127464
51 125952 125170 122570 114401 114270 113671 114235 115106 114413 119226 116624 115642
52 115961 117074 116077 116757 117587 115013 118595 117735 116500 119297 120783 119501
53 1iy951 119545 116857 116242 116981 116401 122851 122704 122842 123253 124951 124910
54 126666 127333 123038 124618 125692 123215 124032 127713 127206 131044 130206 129708
55 129841 129344 124834 127922 126929 126139 128106 128717 129831 133052 131999 131770
96 133571 133446 128233 128084 128940 123815 122964 123891 123403 124566 125213 124717
57 127875 128249 127256 126567 126165 170649 123321 124484 125875 125398 129109 131658
58 133064 134131 132463 135713 135605 133826 133300 131659 130093 134004 137052 136187
59 140473 140858 137103 140277 139923 136426 140811 141302 140029 145182 143536 144193
B0 TLT649 147965 146383 147899 THTHT3 144614 149039 14814Y 14BYIY6 150224 148561 150766
61 151003 152040 144976 150276 150545 146104 151650 149990 152118 149353 153873 154388
62 155846 156726 155594 157449 156954 154183 15LLLS 157149 156368 159305 160434 160458
63 161590 161767 159633 160273 158981 157555 157061 156688 157157 156390 157416 158117
sS4 159691 159726 158026 158305 157990 156078 155495 155919 156976 159130 159279 159486
65 161520 161609 158349 158612 157895 153781 153690 152697 150771 154675 155501 154161
66 157162 156283 154657 154467 152046 146353 145676 146037 147273 151302 151674 153724
67 156155 154113 154747 149886 146737 139628 144659 147206 147951 150747 151576 151102
68 155567 159746 156764 153302 155894 149710 155220 157845 156722 158651 156659 152888
69 160170 157190 156982 152117 151819 144788 148019 146884 141401 151774 151457 146520
70 150391 153209 154276 148728 154309 146475 152313 147979 151043 157292 160531 161222
71 163936 163L02 Y0986 157897 152140 150179 154940 159853 159927 162836 165215 170959
72 171119 172349 179924 167497 163862 162375 162686 163918 163704 165340 171987 173782
73 173803 168894 168124 166680 165438 160241 156210 157871 159895 156384 163230 164761
74 165121 164396 163858 160381 159171 156827 160239 159782 162348 165779 169340 175990
75 172411 184614 192462 189866 20U977 204375 215870 222351 226108 239750 2u63B0 252692
76 25.63L 267767 270359 273282 274062 272367 2865382 292545 294013 296567 310574 311487
77 312854 319913 323257 318251 318109 312258 314228 319757 323974 333782 335811 337788
78 348508 351460 359838 346980 3431L4 IU2767 348057 350312 3Iu5919 34BOOL 153103 34BEIS
79 363707 360597 365436 365642 374751 367961 371288 370528 3I6LLIS 3578%3 368955 3I80uUT2
80 3581364 374218 387353 UO5176 421308 421976 L3IN3II3 H2TIHO L33IBPY L32355 436989 LUHUOT

*Table TSO-3, ‘Ownershi, of Federal Securities’, raports the information necessary for these
calculations. Since the Treasury Bulletin reports information regarding the ownership of
individual issues, in principle the private holdings of Treasury securities are measurable as an
accounting corstruct. However, the basic technique involved in generating the data of this study
required the collection and entry of approximately 160,000 statistics and our fecling is that more
detailed examination of the data at this point is not warranted.

' "For some purposes it may be desirable to eliminate the federal debt held by state and local
institutions. Until Dec. 1961, however, the Treasury statistics on the ownership of federal
securities were not sufficiently detailed to enable calculation of this statistic.
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The calculation employs an assumption that within the three rough
maturity classes of short term (Bills and Ccrtificates of Indebtedness),
medium term (Notes), and long term (Bonds) the maturity composition of
government and private holdings are the same.

3. Gross federal debt

Over the period of this study, non-marketable federal debt composed from
28%, (January, 1946) to 46°, (June, 1951) of the par value of gross federal
debt with a value of 34°, at the end of 1980. Since U.S. Savings Bonds,
Investment Securities, Depository Securities. Foreign Securities, Government
Account Securities, and other securities are not marketable, the value of
Gross Federal Debt (marketable debt plus non-marketable debt) is not
directly calculable using the procedures outlined above. The procedure used
instead is to calculate on a monthiy basis the ratio of the par value of gross
federal debt to the par value of marketable Treasury debt, and multiply this
ratio by the monthly market value statistics reported earlier.” These statistics
are reported in table 7 and figs. 1 and 2.% In addition. the market value of
gross federal debt as a share of GNP is plotted in fig. 3.

4. The stochastic structure of market and par value

The calculation of time series on the market value of U.S. Treasury debt is
primarily motivated by the usefulness of such serics in empirical analyses.
The data may be used for univariat: analysis or in the context of a
multivariate study. Previcus empirical studies have relied upon par value
data or on various approximations to market value by adjusting the par
value data.” Since for many purposes m~rket value is the correct measure of
debt, these studies face potential problems from errors in variables or
misspecification. In this section the univariate stochastic properties of market
value and par value will be estimaied and compared.

Over the long-run the two series generally move togcther quite closely.
They both risc rapidly from 1942 through 1945 and then fall somewhat
before resuming a slow but steady increase. At approximately the end of
1974 the rates of growth of both scries increase. As a resuit of the overall

"The obvious problem with this metho ¢ s that it is questioneble whether non-marketable
debt should be valued on a dollar-ior-dollar basis as marketable debt. One other possible
problem s that this method assumes that the maturity structure o non-marketable government
debt is the same as that of marketable debt. For a more complete discussion regarding the
valuation of non-marketable debt see Seater (1981a).

SData wsed in this calculation are taken from Table FD-1. ‘Summary of Federal Debt’

9The cception is Seater (1981b) who uses annual market value. Tanner (1979 approximates
market value by adjusting par value data using interest rates. See Seater (1981a) for a discussion
of Tanners procedure and similar procedures used by Yawitz and Meyer {19721 and Kormend:
(1980).
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Table 7
Market value of gross federal debt (millions of dollars).

Jan.  Feb. March April May June July Aug. Sept. Oct. Nov. Dec.

L2 63057 65227 65516 68287 71698 75701 80154 BuEI9 BIUIS 95874 9BE50 110891
43 FI40BS 116968 118379 133245 139409 140436 145098 TL4TSTE 161773 168422 169492 169161
by 174063 186609 188156 1884LL 189869 204460 212295 213555 212995 213629 218527 23422%
45 237141 238925 239225 240790 24KkL62 265408 267964 268768 267825 268009 271998 285308
46 288123 289403 286168 2B17831 280755 277931 275913 274504 271624 270332 268348 266121
U7 266960 268794 2656745 264964 265671 265151 266300 267387 265967 264431 262409 259586
L8 259205 257526 256038 255397 256404 255538 256234 255767 295332 254885 255242 255990
49 256117 256434 255518 255404 255928 257918 259533 262239 263011 263030 263381 263944
50 262773 261905 260711 260203 260801 261166 261324 261831 260294 259u62 259538 259109
51 258732 258249 255184 254099 253818 253977 255181 256971 256754 257639 258375 255476
52 258555 259060 257381 258778 260296 259140 262430 261836 260471 263276 265551 265098
53 264796 264225 260575 259143 259268 260627 267765 268287 270627 271500 273275 274938
S4 275842 27TI14T 273026 274867 275434 274562 2TU40Y 277641 277018 280490 280006 279531
55 277552 276022 272016 274021 275359 271107 272561 273188 273552 276686 275746 276110
56 276652 276589 270604 269173 272050 268057 265723 266610 265829 266383 267134 265687
57 268629 267865 266969 264593 264750 258082 260294 262132 262334 262402 268596 271579
58 271884 273803 272506 275756 276887 275206 272371 268510 265834 269557 273602 271537
59 273764 274258 270026 271865 272317 269826 273962 273834 271730 276737 274858 271562
60 2757%2 276125 276680 276992 278355 278117 283650 283376 283099 284712 283022 285944
61 284206 285680 271706 283745 285187 279760 286107 286912 287575 280289 290476 289105
62 285130 290869 291519 293014 294988 292628 292001 297251 295435 298520 301813 299973
63 295680 300723 29BA74 298762 300353 300977 299430 300764 300685 299666 301597 302229
64 301671 302982 301483 100199 3I04TIY 305378 3I0LATA 307386 308939 309055 311292 311137
65 317486 312976 311081 310051 312589 311071 309960 310862 308312 310275 312579 309322
66 310170 309619 309750 307864 309887 306342 304951 307288 310076 313603 315425 319473
67 321007 320562 324649 319431 32217V 313312 318212 322191 322372 324005 327955 327920
68 331976 337196 333641 330965 336283 333439 339429 342657 IH259A IN3IFI0 342596 339364
69 L0982 339264 340225 I40LS5 339151 331053 334291 336717 3I1T7BL IH0OE62 IY2268 338912
70 339345 347190 350757 341555 345766 INETO8 3ISLLO0O 358271 359304 361900 373058 378237
71 381105 385763 389648 383000 387202 382522 389454 L05902 LOUIS2 KO693Y LOBB20 419806
72 417458 419364 419299 419158 W227B9 L19B4B L26050 U26796 L2uBO6 431103 H3E56T 439967
73 438493 LL0592 443089 LL2B19 LYT1BT7T L1102 H3IHIBE LUITBO LUTITT 4U4BEB3I LLIBOO 454532
Th 453072 US4976 U53100 L4TS39 452429 451899 451035 U55317 LE0509 UEI0UL UE9TL3 ULTBTSS
75 483025 490692 496118 500991 517070 520627 523508 532311 536398 551952 555147 568808
76 H5T8L56 586994 594975 5964BT 600320 612800 618101 630391 632876 637792 651168 663011
77 651845 660989 667677 669171 670184 673926 668779 681118 69226% 686997 698971 706176
78 707296 714613 721804 714340 720425 T2L609 727885 Th2925 7hTuhh TULSUS 751806 752109
79 759338 758002 764863 763001 776298 T8259% 781712 782175 790639 T6B8099 786532 798132
80 789991 7691372 780163 B2726% 8522131 B55862 BUBLBG BLOOBS BUTOBD 836954 BI7882 853822

-

- © MVGONP

DEBT RELATIVE TO GNP
1

1942 1945 1948 195t 1954y 1957 14960 1963 1966 1969 19872 1975 1978 1981

Fig. 1. Debt relative to GNP. MVGGNP is the market value of gross federal debt relative 10
annual gross national product.
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similarities in their movements the correlation between the total market and
par value series is 0.9984.

While this correlation is extremeiy high it does not imply that the crrors
from using par value data are inconsequential. Part of this correlation can be
traced to the common trends in the series (the correlations between market
and par value with a time trend are 0.8235 and 0.8350 respectively). The
effect of common trends can be climinated by regressing each series on
simple time trends and correlating the residuals. For simple OLS regressions
the correlation between market and par value residuals is 0.9956.!1° When a
correction is made for first order autoregressive residuals in the time trend
regressions, the correlation between market and par value residuals falls to
0.8632.

An extension of detrending is to pre-whiten the market and par value
series using hnear time domain (ARIMA) filters. For the monthly par value
scries the fitted ARIMA representation is

(1-0.2112)1 —0.83LK1 — L}PV,=220.23 +(1 —0.88L+0.1712 +0.112)u,,,
(0.05) (0.05) (70.28) (0.07) (0.05) (0.04)

g, =355,

where L is the lag operator (I°x,=x,_,), and the standard errors of parameter
estimates appear in parentheses. For the monthly market value series the
same ARIMA specification is

(1—0.22113)K1 —0.77LY1 — LMV, = 285.07 +(1 —0.73L+0.01 2 + 0.14L%)u5,.
(0.05) (0.07) (98.5) (0.09) (0.05) (0.04)

auz = 4‘308.

For both series the residuals pass all standard tests for white noise. Using
these estimated filters to pre-whiten the series the correlation between the
residuals (the estimated u, and u, series) is 0.8144.

In conclusion, although the levels of the par value series ‘explain’ (in the
sense of squared correlation) over 99 percert of the variations in the levels of
the market value series, pre-whitening reduces this ‘explanatory power’ to 66
percent. While even this smaller number is statistically significant. it
demonstrates the limitations of par value as a representation of market value.
This has become a more severe problem in recent years as an increase in
interest rate variability has caased a decline in the correlaticns between the
two series. In the period from January, 1975 to December, 1980 the
correlation between the levels of market and par value is 09918 but the
correlation between their first differences is only 0.6902.

'0The results of the regressions discussed in this section are available from the authors.
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5. Summary

This paper has presented a set of time series on the market value of
United States Treasury debt on a monthly basis from 1942 through 1980.
Individual series for Treasury Bills, Certificates of Indebtedness, Bonds, and
Notes were presented along with their sum and estimates of both privately
held and gross debt outstanding. The series for market value of outstancing
Treasury debt has been compared to par value in order to assess the validity
of par value as a proxy for market value. While the correlation between the
levels of these series is high it was shown that if the series are pre-whitened
the quality of the representation declines and in recent years the increase in
interest rate fluctuations has led to an overall decline in the correlations.

The authors anticipate maintaining these series as more data become
available. Certain other series used in compiling those reported here are also
available from the authors upon request.
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