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THE CAPITAL GAINS AND LOSSES 0N U.S. GOVERNMENT DEBT: 7942-1986

W. l ,4 ichael Cox and Cara S. Lown*

Abs t rac t - - I n  th i s  paper ,  t he  cap i ta l  ga ins  and  l osses  on  U .S .  T reasu ry
secu r j t i es  a re  ca l cu la ted  and  repo r ted  on  a  mon th l y  bas i s  ove r  t he
1942-1986  pe r iod .  Separa te  se r ies  a re  repo r ted  fo r  T reasu ry  b i1 i s ,  no tes ,
bonds ,  ce r t i f i ca tes  o f  i ndeb tedness ,  marke tab le  Tneasury  deb t ,  g ross
fede ra l  deb t ,  and  p r i va te l y  he ld  g ross  fede ra l  deb t .  These  da ta  a re  then
used  to  ca l cu la te  an  ad jus ted  measure  o f  t he  fede ra l  budge t  de f j c j t  f o r  t he
years  1975-1986 .  Whereas  the  r i s i nq  t rend  i n  j n te res t  ra tes  ove r  t he
1975-1981  pe r iod  subs tan t i a l  l y  redu ied  the  fede ra l  de f i c i t ,  t h i s  s tudy
shows  tha t  t he  reve rsa l  o f  t ha t  t rend  s ince  1981  has  con t r i bu ted  even  more
g rea t l y  t o  an  i nc rease  i n  the  de f i c i t .  i n  f ac t ,  t he  ad jus ted  nomina l
de f i c i t  f o r  t he  f i sca )  yea r  1986  exceeded  $300  b i l l i on .  A l so  ca l cu la ted
and  repo r ted  a re  (ex  pos r )  ho ld ing -pe r iod  ra tes  o f  re tu rn  on  ove ra l l
marke tab le  T reasu ry  deb t ,  wh jch  p rov jde  a  sha rp  con t ras t  t o  t he  ex i s t i ng
in te res t  ra te  se r ies  common ly  ava i l ab le .

I .  I  n  t rod  uc t  i  on

14uch  a t ten t i on  has  been  g i ven  recen t l y  t o  i ssues  i nvo l v ing  pub l i c  deb t

and  de f i c i t s .  bJ i t h  the  sha rp  j ump  in  the  fede ra l  budge t  de f i c j t  f r om an

annua l  ave rage  o f  rough ly  $15  b i t l i on  du r ing  the  1947-1981  pe r jod  to  nea r l y

$200  b i l l i on  ove r  t he  f i ve  yea rs  fnom 1982  to  1986 ,  and  w i th  the

ou ts tand ing  s tock  o f  f ede ra l  deb t  now approach ing  $2 .5  t r i l 1 i on ,  t he

' impor tance  o f  unders tand ing  the  ro le  o f  t he  pub l i c  sec to r  undoub ted l y  has
,]

g rown . '  A  number  o f  recen t  papers  have  come fo rward  to  p rov ide  ev jdence  on

ques t i ons  i nvo l v ing  pub l i c  deb t  o r  t o  p rov ide  da ta  w j th  wh ich  hypo theses
2

may be  tes ted . -  Among  the  l a t t e r  g roup ,  Sea te r  (1981)  repo r t s  annua l

measures  o f  t he  ou ts tand ing  s tock  o f  gove rnmen t  deb t  ove r  t he  1919-1975

per iod ,  and  Cox  and  H i r schhorn  (1983)  and  Cox  (1985)  p rov ide  mon th l y  da ta

*Federa l  Rese rve  Bank  o f  Da I l as  and  Sou the rn  Me thod is t  Un ive rs i t y ,  and
Federa l  Rese rve  Bank  o f  Da11as ,  respec t i ve l y ,



on  seve ra l  f ede ra l  deb t  agg rega tes  ove r  t he  1942-1984  pe r iod .  Re la ted

se r ies  a re  a l so  p rov ided  by  E isne r  and  P iepe r  (1984) ,  de  Leeuw and  Ho l i oway

(1982) ,  and  o the rs .  However ,  a  need  rema ins  fo r  add i t i ona l  da ta  i n  t h i s

a rea .

one  o f  t he  key  a reas  pe r ta ins  to  the  cap i ta ]  ga ins  and  l osses  on

gove rnmen t  deb t .  Desp i te  i t s  re levance  to  the  p rope r  accoun t ing  o f  budge t

de f i c i t s ,  t o  s tud ies  o f  po r t f o i i o  managemen t ,  and  to  hypo theses  such  as

R ica rd ian  Equ iva lence ,  as  ye t  sca rce l y  any  d i rec t  ca l cu la t i ons  ex i s t  f o r

t he  cap i t a l  ga ins  and  l osses  on  U .S .  gove rnmen t  deb t .  I n  p r i nc i p l e ,  r ough

es t jma tes  a re  poss ib le  us jng  the  marke t  va lue  se r ies  repo r ted  i n  t he

ear l  i e r  wo rk  and  emp loy ing  s imp le  compu ta t i ona l  p rocedures .3  As  shown

here ,  however ,  t hese  p rocedures  o f ten  w ide l y  m iss  the  mark  because  o f  t he

rap id l y  chang ing  coupon  and  ma tu r i t y  s t ruc tu re  o f  ou ts tand ing  gove rnmen t

deb t  du r ing  pe r iods  o f  expand ing  de f i c i t s .  Hence ,  more  p rec i se  me thods  o f

ca l  cu . l a t i  on  a re  needed .

The  pu rpose  o f  t h j s  paper  i s  t o  ca l cu la te  and  repo r t  t he  cap i ta l  ga ins

and  losses  on  U .S .  gove rnmen t  deb t  ove r  t he  1942- i986  pe r iod ,  as  we l l  as

seve ra l  o the r  se r ies  o f  re la ted  i n te res t .  Spec i f i ca l l y ,  t he  paper  repo r t s

mon th l y ,  ove r  t h j s  pe r i od ,  t he  cap i t a l  ga ins  and  l osses  on  marke tab le  U .S .

T reasu ry  secu r i t i es ,  on  g ross  fede ra l  deb t ,  and  on  p r i va te l y  he ld  g ross

fede ra l  deb t ,  These  se r ies  a re  use fu l  f o r  s tud ies  rega rd ing  the  e f fec t  o f

gove rnmen t  deb t  on  agg rega te  demand ,  i n te res t  ra tes ,  and  p r i va te  sav ings ,

as  we l l  as  fo r  o the r  i ssues .  Here ,  we  spec i f i ca l  l y  use  the  da ta  to  ad jus t

conven t iona l  f ede ra l  de f i c i t  measures  so  tha t  t hev  re f l ec t  more  s tandard

accoun t ing  techn iques ,



Al  so  ca l cu la ted  and  repo r ted  a re  the  ho ld ing -pe r iod  ra tes  o f  re tu rn  on

ove ra l l  marke tab le  T reasu ry  deb t  f o r  t he  1942-1986  pe r iod .  As  cons t ruc ted ,

these ser ies measure the annual lzed total  rate of  return (weighted average

coupon  ra te  p lus  pe rcen tage  cap i ta l  ga in  o r  l oss )  on  T reasu ry  secu r i t i es ,

They  thus  p rov ide  a  sha rp  con t ras t  t o  t he  ex j s t i ng  pu re  i n te res t  ra te

se r i es .

I I .  Ca l cu la t i on  o f  t he  Cap i t a l  Ga ins  and  Losses

In  th i s  sec t i on ,  t he  cap i ta l  ga ins  and  l osses  (hence fo r th  re fe r red  to

s imp ly  as  " cap i ta l  ga ins " )  a re  ca l cu la ted  and  repo r ted  fo r  va r i ous

gove rnmen t  deb t  aggnega tes .  These  agg rega tes  a re  T reasu ry  " coupons , "

T reasu ry  b i l l s ,  marke tab le  T reasu ry  deb t ,  g ross  fede ra l  deb t ,  and  p r i va te l y

held gross federal  debt.

T reasu ry  secu r i t i es  a re  d i s t i ngu i shed  p r imar i l y  by  the i r  coupon  ra te  and

matu r i t y  da te .  Cur ren t l y ,  t he re  a re  ove r  225  d i s t i nc t  i ssues  o f  T reasu ry

secu r i t i es  ou t s tand ing .4  Exac t  ca l cu la t i on  o f  t he  cap i t a l  ga ins  ac ross

va r ious  T reasu ry -secu r j t y  agg rega tes  requ j res  tha t  t he  ga ins  f i r s t  be

ca lcu la ted  on  an  i ssue -by - i ssue  bas i s  and  then  agg rega ted  acco rd ing  to  the

des j red  secu r i t y  t ype .  Th i s  i s  t he  p rocedure  used  he re .

A. Treasury Notes, Bonds, and Certificates of Indebtedness

One way  i n  wh ich  marke tab le  T reasu ry  deb t  j ssues  t yp i ca l  l y  va ry  i s  by

coupon  ra te .  T reasu ry  no tes ,  bonds ,  and  ce r t i f i ca tes  o f  i ndeb tedness  a re



a l I  s im j l a r  i n  t ha t  t hey  a re  coupon-bear ing  (o f ten  s i rnp l y  re fe r red  to  as

"coupons" ) ,  whereas  T reasu ry  b i l l s  bea r  no  coupon .  Fo r  pu rposes  o f

de te rn in ing  cap i ta l  ga ins ,  t hen ,  a  s im i  l a r  ca l cu la t j on  p rocedure  may  be

fo l l owed  ac ross  T reasu ry  no tes ,  bonds ,  and  ce r t i f i ca tes .  Th i s  p rocedure  i s

out l  i  ned bel  ow.

As  a  f i r s t  s tep ,  mon th -end  da ta  on  the  quo ted  b id  p r i ce ,  ou ts tand ing

quan t i t y ,  coupon  ra te ,  ma tu r i t y  da te ,  and  ca l l  da te  (when  ca l l ab ie )  a re

ga thened  on  a  mon th l y  bas i s  f o r  each  i nd i v idua l  T reasu ry  secu r i t y

ou ts tand ing  du r ing  the  1942-1986  pe r iod .  No te  tha t  t he  r rac tua l  p r i ces  pa id

.  a re  a lways  the  quo ted  do l l a r  p r i ce  p lus  any  acc rued  i n te res t . "5

A1  so ,  as  a  genena l  p rocedure ,  coupon  ra tes  on  new i ssues  a re  se t  such  tha t

the  new j ssues  se l l  a t  (o r  c iose  to )  pa r .  Th i s  me thod  o f  quo ta t i on  and  new

issue  p r i c i ng  thus  au tomat i ca l  l y  a11ows  fo r  a  d i rec t  sepa ra t i on  o f  t he

cap i ta l  ga ins  componen t  f rom the  acc rued - in te res t  componen t  i n  p r i c i ng

coupon-bea  r  i  ng  secu r i  t i  es .

The  nex t  s tep  i s  t o  de te rm ine  the  cap i ta l  ga in  on  each  i nd i v idua l

secu r i t y .  Spec i f i ca l l y ,  t he  mon th l y  cap i t a l  ga in  i s  ca l cu la ted  f o r  each

coupon-bear ing  secun i t y  us ing  the  fo rmu la

ccl=(Pi-ri_,rol_1

whe ne

(1 )

^ iP i  =  t t r "  quo ted  b id  p r i ce  on  secu r i t y  i  a t  t he  end  o f  mon th  t  (pe r  $1  o f

pa r  va l  ue )  ;



^ iP t_1  =  i t s  p r i ce  a t  t he  end  o f  t he  p rev ious  mon th ;

^ i
Q i_ ,  =  the  ou ts tand ing  quan t i t y  (pa r  va lue )  o f  secu r i t y  i  i n  t - l ;  and

^^  iCG i  =  t he  cap i t a l  ga in  ( o r  l oss  f o r  CG.0 )  on  secu r i t y  i  i n  mon th  t .

By  cons t ruc t i on ,  t h i s  p rocedure  ca i cu la tes  the  cap i ta l  ga in  ove r  t hose

secu r i t i es  ou ts tand ing  a t  t he  end  o f  t he  p rev ious  mon th ,  and  hence

spec i f i ca l l y  exc l  udes  new i ssues  ( i ssues  du r ing  the  cu r ren t  mon th ,  t ) .  Fo r

those  secu r i t i es  wh ich  a re  re t i ned  du r ing  the  cu r ren t  mon th ,  P l  i s  se t

equa l  t o  one  (pa r  va1ue) .

The  nex t  s tep  i s  t o  agg rega te  the  cap i ta l  ga ins  ove r  each  o f  t he  deb t

ca tego r i es  (no tes ,  bonds ,  and  ce r t i f i ca tes ) .  Th j s  i s  accomp l i shed  by

s imp ly  summing  ove r  t he  j nd j v idua l  secu r j t i es  w i th in  each  secu r j t y  t ype .

Tha t  i  s ,

N .
J , t

- S' ^^iu e j  +  
-  

L r  L u ;  + ,  ( 2 )
. r t v

where

N. ,  *  =  the  number  o f  secu r i t i es  o f  t ype  j  ou ts tand ing  i n  mon th  t  (as

de f i ned  oven  the  se t  o f  secu r i t i es  o f  t ype  j  ou ts tand ing  i n  t ha t

month )  ;

CG i  *  =  the  cap i ta l  ga in  on  secu r i t y  i  o f  deb t  t ype  j  (w i th  j  =  no tes ,

bonds ,  ce r t i  f j  ca tes )  j  n  mon th  t ;

CG,  *  =  the  agg rega te  cap i ta l  ga in  on  deb t  o f  t ype  j  i n  mon th  t .



Tab les  1 ,2 ,  and  3  repo r t  t he  cap i ta l  ga ins  on  these  va r jous  fede ra l  deb t

agg rega tes  mon th l y ,  ove r  t he  1942-1986  pe r iod .

B. Treasury Bil1s

Un l i ke  T reasu ry  no tes ,  bonds ,  and  ce r t i f i ca tes ,  T reasu ry  b i l l s  bea r  no

coupon  bu t  a re  so ld  on  a  pu re l y  d i scoun t  bas i s .  Typ i ca l  l y ,  t he  p r i ce  o f  a

b i l l  r i ses  f rom mon th  to  mon th  as  the  b i l l  app roaches  ma tu r i t y  (a t  nh i ch

t ime  the  pa r  va lue  j s  due  and  payab le ) ,  and  th i s  p r i ce  i nc rease  re f i ec t s

the  i n te res t  ea rn ings  on  t ha t  b i l l  ove r  t he  mon th .  Fo r  t h i s  r eason ,  j t  i s

conven t iona l  t o  impu te  j n te res t  t o  T reasu ry  b i l l s  when  ca l cu la t i ng  i n te res t

ou t  l ays  on  the  pub l  i  c  deb t .6

In  t he  ca l cu la t i on  o f  cap i t a l  ga ins ,  t hen ,  b i l l s  a re  t r ea ted  as

i  n te res t -bea r i  ng .  The  fo1 ' l ow ing  p rocedure ,  wh ich  we  emp loyed ,  can  be  used

to  sepana te  the  cap i ta l  ga ins  componen t  f rom the  j n te res t  componen t  i n

p r i  c j  ng  T reasu ry  b i  l  1s .

F i r s t ,  mon th -end  da ta  on  the  b ' i d  d i scoun t ,  ou ts tand ing  quan t i t y ,  and

matu r i t y  da te  a re  ga the red  fo r  each  i nd i v idua l  T reasu ry  b i l l  ou ts tand ing

dur ing  the  1942-1986  pe r iod .  The  days  to  ma tu r i t y  a re  then  ca l cu la ted  on  a

mon th l y  bas i s  f o r "  each  ou ts tand inq  b i l l .  Us ing  these  da ta ,  t oge the r  w i th

the  b id -d i scoun t  s ta t i s t i cs ,  t he  mon th -end  ac lua l  raa rke t  b i l l  p r i ces  a re

then  ca l cu la ted  acco rd ing  the  p rocedure  ou t l i ned  by  Sea te r  (1981)  and  Cox

and  H i  r  schhorn  (  1983) .

The next step is to detenmine Lhe expected month-end pr ice for each

Treasu ry  b i l l ,  de f j ned  as  tha t  p r i ce  wh ich  wou ld  re f l ec t  pu re l y  i n te res t

acc rua l  ove r  t he  mon th .  Spec i f i ca l l y ,  t he  expec ted  p r i ce  was  compu ted  as



( DrMl/DTMI_1)
D '  =  D ': t  ' t -1

wnere

(3 )

i  i s  expec ted  (a t  t he  end  o f  mon th  t -1 )  t o

o f  secu r i t y  j  a t  t he  end  o f  t -1 ;

P ]

have

pr i ce  tha t  secu r i  t y

a t  t he  end  o f  mon th

ac tua l  marke t  p r i ce
i

r . "= tne
r -  I

^-. . i  7D IM i  =  the  number  o f  days  to  ma tu r i t y  o f  b i l l  i  a t  t he  end  o f  mon th  t . '

No te  tha t  t h i s  me thod  o f  p r i ce  es t jma t jon  essen t j a l l y  t rea ts  a

cu r ren t  d i scoun t  as  acc ru ing  a t  an  even  ra te  ove r  t he  rema in ing

i ssue .  (Thus ,  a  b i l l  w i t h  $1  i n  pa r  va lue  wh i ch  a t  t he  end  o f

fo r  $0 .9700  w i th  85  days  to  ma tu r i t y  wou ld  be  expec ted  to  se l l

app rox ima te l y  $0 .9805  a t  t he  end  o f  Sep tember . )  No te  a l so  tha t

whjch  are  re t ' i  red  dur ing  the  cur ren t  month ,  DTMI  equa ls  zero ,  so

equa ls  1 .  As  a  resu l t ,  a  re t i r i ng  b i l l  i s  assumed to  bear  on ly

and  i nvo l ve  no  cap i t a l  ga in .

Under  th i s  me thod  fo r  de te rm in ing  es t ima ted  b i l l  p r i ces ,  t he  mon th l y

cap i t a l  ga ins  on  each  i nd i v j dua l  b i I I  t hen  may  be  ca l cu la ted  d i r ec t l y  as

coi =rri-eiroi_, r4 l

and  agg rega ted  ac ross  the  i nd i v idua l  i ssues ,  as

de te ra ine  the  ove ra l1  cap i ta l  ga in  on  T reasu ry

the  cap i ta l  ga in  on  T reasu ry  b i l l s  mon th l y  ove r

b i  l  l  r s

l i f e  o f  t he

Augus t  so ld

fo r

f o r  b i l l s

tha t  P -

i  n te res t

j n  equa t i  on  (2 ) ,  t o
a

b j l1s . "  Tab le  4  d isp lays

the 1942-1986 peni od.



C. Aarketable Treasurv Debt

b i11s ,  no tes ,  bonds ,  and  ce r t i f i ca tes  toge the r  make  up  a l l

T reasu ry  deb t .  The  mon th l y  cap i ta l  ga ins  on  these  agg rega tes

s imp ly  summed to  de te rm jne  the  cap i ta l  ga ins  on  to ta l

T reasu ry  deb t .  Tab le  5  con ta ins  th i s  agg rega ted  se r jes .

Treasury

marketab l  e

thus may be

marketabl e

D, Grass Federal Debt

Other  than  marke tab le  T reasu ry  secu r i t i es ,  t he re  i s  a l so  a  subs tan t i a l

ou ts tand jng  vo lume o f  nonmarke tab le  fede ra l  deb t .  I ndeed ,  nonmarke tab le

deb t  accoun ted  fon  ove r  25% o f  ou ts tand ing  g ross  fede ra l  deb t  i n  1985 ,  and

th i s  f i gu re  i n  t he  pas t  has  been  as  h i gh  as  4 !%.  Because ,  by  de f i n i t i on ,

p r i ce  da ta  a re  unava i l ab ie  fo r  nonmarke tab ie  deb t ,  i t ' i  s  no t  poss ib le  to

ca l cu la te  t he  cap i t a l  ga ins  on  t h i s  agg rega te  d i r ec t l y .  Neve r the less ,  j t

i s  reasonab le  to  t rea t  nonmarke tab le  deb t  as  y ie ld ing  cap i ta l  ga ins  i n  t he

sense  tha t  t he  Dresen t  d i scoun ted  va lue  o f  i t s  i ncome s t ream r i ses  and

fa l l s  w i th  movemen ts  i n  t he  i n te res t  ra te  (and  thus  w i th  movemen ts  i n  t he

p r i  ce  o f  marke tab le  bonds ) .

The  p rocedure  used  he re  Lo  es t ima te  the  cap i ta l  ga ins  on  nonmarke tab le

fede ra l  deb t  pa ra l  l e l s  t ha t  used  by  Sea te r  (1981)  and  by  Cox  and  H i r schhorn

(1983)  to  es t ima te  the  marke t  va lue  o f  nonmarke tab le  deb t .  Spec i f i ca l  l y ,

i n  each  mon th ,  nonmarke tab le  deb t  i s  assumed  to  bea r  t he  same pe r -un i t

cap i ta l  ga in  as  marke tab le  deb t .  Compu ta t i ona l l y ,  t hen ,  t he  cap i ta l  ga ins



on  g ross  fede ra l  deb t  may  be  ca l cu la ted  s imp ly  by  mu l t i p l y i ng  the  cap i ta l

ga ins  s ta t i s t i cs  fo r  marke tab le  deb t  ( see  tab le  5 )  by  the  ra t i o  o f  t he  pa r

va iue  o f  g ross  fede ra l  deb t  t o  t he  pa r  va lue  o f  marke tab le  deb t .  Tab le  6

repo r t s  t he  cap i ta l  ga ins  on  g ross  fede ra l  deb t  mon th l y ,  ove r  t he  1942-1986

oeri  od .

E. Privately Eeld Gross Federal Debt

For  some pu rposes  i t  i s  des i rab le  to  measure  the  cap i ta l  ga ins  on  fede ra l

deb t  on l y  ove r  t ha t  po r t i on  o f  deb t  wh jch  i s  p r i va te l y  he1d .  ove r  t he

per iod  used  j n  th i s  s tudy ,  t he  p r i va te  ho ld ings  o f  g ross  fede ra l  deb t

compr. i  sed from 54% to 90% of outstanding gross federal  debt.  Current ly,

p r i va te  ho ld ings  o f  g ross  fede ra l  deb t  a re  app rox ima te l y  72% o f  t h i s

agg rega te .  The  p rocedure  used  he re  to  es t ima te  the  cap j ta l  ga ins  on

p r i va te l y  he ld  g ross  fede ra l  deb t  i s  s im i l a r  t o  t ha t  used  above  fo r  g ross

fede ra l  deb t ,  and  fo l l ows  tha t  used  by  Cox  (1985)  to  es t jma te  the  marke t

va lue  o f  p r i va te l y  he ld  g ross  fede ra l  deb t .  Spec i f i ca l  l y ,  t he  cap i ta l

ga ins  on  th i s  agg rega te  a re  ca l cu la ted  s imp ly  by  mu l t i p l y i ng  the  cap i ta l

ga ins  s ta t i s t i cs  fo r  marke tab le  deb t ,  con ta ined  i n  tab le  5 ,  by  the  ra t i o  o f

the  pan  va lue  o f  p r i va te l y  he ld  g ross  fede ra l  deb t  t o  marke tab le  deb t .9

Aga in ,  t h i s  p rocedure  emp loys  an  assumpt ion  l ha t  each  un i t  o f  p r " i va te ' l y

he ld  nonmarke tab le  fede ra l  deb t  bea rs  the  same mon th l y  cap i ta l  ga in  as  an

ave rage  un i t  o f  marke tab le  T reasu ry  deb t .

Tab le  7  repo r t s  t he  cap i ta l  ga ins  on  p r i va te l y  he ld  g ross  fede ra l  deb t ,

mon th l y  ove r  t he  1942-1986  pe r iod .  A l  so  i nc luded  i n  th j s  t ab le  and  p lo t ted



i n  f i  gu re  1  a re

mon th l y  cap  i t a l

t he  f i sca l - yea r  cap i ta l  ga ins ,  ob ta ined  by  summing

ga ins  s ta t i s t i cs  fo r  t he  0c tobe r -Sep tember  pe r iod .

the

F. The Adjusted Deficit

One d i rec t  app l i ca t i on  o f  t he  cap i ta l  ga ins  da ta  repo r ted  he re  i s  t he

ad jus tmen t  o f  conven t i ona l  f ede ra l  de f i c i t  measures .  Th i s  ad jus tmen t

resu l t s  i n  a  more  s tandard  measure  o f  t he  budge t  de f i c i t  because  the

gove rnmen t rs  f i nanc ia l  pos i t i on  c lea r ' l y  improves  when  cap i ta l  l osses  occu r

( to  the  p r j va te  sec lo r )  on  ou ts tand ing  gove rnmen t  deb t ,  and  i t  l r o rsens  when

cap i t a l  ga ins  acc rue .

Ad jus t i ng  the  de f i c i t  t o  accoun t  f o r  i n te res t  ra te  e f fec ts  was  ea r l i e r

discussed in Boskin (1982),  Econonic Report  of  the President (1982),

Hor r i gan  and  P ro topapadak is  (1982) ,  Sea te r  ( i 981 ) ,  and  a  number  o f  o the r

papers .  I n  a  recen t  ex tens i ve  s tudy ,  E j sne r  and  P iepe r  (1984)  have

recons t j t u ted  the  U .S .  f ede ra l  budge t  de f i c i t  by  deve lop ing  seve ra l

measures  o f  r rad jus ted r r  budge t  de f i c i l s  and  su rp luses  ove r  t he  pe r iod

1946-1980 .  I n  the  d i scuss ion  tha t  f o l l ows ,  two  aspec ts  o f  t he i r  wo rk  a re

no ted  fo r  pu rposes  o f  compar i son  w i th  the  ca l cu la t i ons  repo r ted  i n  t h i s

sect i  on .

The  f i r s t  i s  t ha t  t he  i n te res t  ra te  e f fec ts  repo r ted  by  E isne r  and  P iepe r

rep resen t  app rox ima t ions  to  the  cap i ta . l  ga ins  ad jus tmen ts  ra the r  t han

d j rec r  ca l cu la t ' i ons .  P rov j  s i ona l  es t ima tes  can  be  ob ta ined  by  us ing

aggrega te  pa r  va lue  i ndexes  and  agg rega te  marke t - to -pa r  (p r i ce )  i ndexes ,

repo r ted  ea r l i e r  i n  Cox  and  H i r schhorn  (1983)  as  fo l  l ows :

10



CG.  =  (P .
E  ' t

wnere

-  P . -1 )Q1_1  , (5 )

CGa -  the  es t ina te  o f  the  cap i ta l  ga ins  on  pr iva te ly  he ld  g ross  federa l

debt  in  month  t ,  ob ta jned us ing  par  va lue  and pr jce  aggregates ;

Pa =  MVr /Qa is  the  aggregate  pr ice  index ;
Nt

i i
MVt  =  )  P iQ ,  i s  t he  marke !  va lue  o f  p r i va te i y  he ld  g ross  fede ra l  deb t  i n

j =1

mon th  t ;

N .

^  s1  ^ i
Q*  =  2 -  Qr  i s  t he  pa r  va lue  o f  p r i va te l y  he id  g ross  fede ra l  deb l  i n

i=1

mon th  t .

/\
I t  i s  re la t i ve l y  s t ra igh t fo rwand  to  show tha t  CGt  +  CGt ,  so  tha t  t h i s

app roach ,  i n  genera l  ,  does  no t  y ie ld  exac t  ca l cu la t i ons  o f  t he  cap i ta l

ga ins  on  ou ts tand ing  gove rnmen t  deb t .  Ra the r  t han  demons t ra te  th i s

fo rma l l y ,  however ,  i t  i s  more  ' i  ns t ruc t i ve  to  no te  tha t  a  s imp le  s ta t i s t i ca l

compar i son  o f  t he  ac tua l  and  es t ima ted  se r ies  on  an  annua l  bas i s  ove r  t he

1975 -1986  pe r i od  revea l  s  e r ro r s  r ang ing  f r om 90 .5  b i l l i on  t o  $19 .9
1 n

b i l l i on . ' "  Fu r the rmore ,  t h i s  e r ro r  has  g rown  in  recen t  yea rs  because  o f

the  rap id l y  chang ing  coupon  and  ma tu r j t y  s t ruc tu re  o f  ou ts tand ing

gove rnmen t  deb t  du r ing  pe r iods  o f  expand ing  de f i c i t s .

One  o the r  f ea tu re  o f  E i sne r  and  P iepe r rs  work  conce rns  i t s  pe r iod  o f

s tudy .  I n  t he i r  paper ,  E i sne r  and  P iepe r  recons t ruc ted  the  fede ra l  de f i c j t

ove r  t he  pe r iod  1946-1980  and  conc luded  tha t  "an  app rop r ia te l y  ad jus ted

,  budge t  t u rns  ou t  t o  have  no t  been  i n  de f i c i t  i n  recen t  yea rs  [ t ha t

i s ,  i n  t he  l a te  1970 rs ] ,  as  usua l i y  supposed ,  bu t  i n  cons ide rab le  su rp1us . "

As  these  two  au tho rs  po in t  ou t ,  t h i s  c i r cums tance  i s  l a rge l y  the  resu l t  o f

I t



a  genera l l y  r i s j ng  t rend  i n  ' i n te res t  ra tes  ove r  t he  pos t -Wor ld  War  I I  e ra .

In  more  recen t  yea rs ,  however ,  t h i s  t rend  has  c lea r l y  reve rsed  i t se l f  ( see

f i gu re  2 ) .

A l though  more  d i f f i cu l t  t o  ob ta in  compu ta t i ona l l y ,  t he  ca l cu la t i ons

repo r ted  he re  de f i n i t e l y  a re  needed .  Tab le  8  repo r t s  t he  reca l cu la ted

de f i c i t  f o r  t he  1975-1986  pe r iod .11  The  spec i f i c  p rocedure  used  i s  t o  add

to  the  de f i c j t  ( as  repo r ted  by  the  0 f f i ce  o f  Managemen t  and  Budge t  o f  t he

Un j ted  S ta tes )  t he  f j sca l  yea r  cap i ta l  ga ins  on  p r i va te l y  he ld  g ross

fede ra l  deb t ,  as  ob ta ined  f rom tab le  7 .  Th i s  y ie lds  an  ad jus ted  nomjna l

de f i c i t ,  wh ich  may  be  compared  to  tha t  conven t i ona l1y  de f i ned .  Fo I l ow ing

E isne r  and  P iepe r ,  we  add i t i ona l l y  ad jus t  t he  de f i c i t  t o  accoun t  f o r  t he

e ros ion  o f  t he  rea l  va1ue  o f  ou t s tand ing  deb t  t h rough  i n f l a t i on .  Th i s  i s

accomp l i shed  by  add ing  the  dec l i ne  i n  t he  rea l  va lue  o f  ne t  ou ts tand ing

deb t  t , o  t . he  ad ius ted  nomina l  de f j c i t ,  t hus  a l l ow ing  the  de f i c i t  t o  be  cas t

i n  rea l  t e rms .

l l i t h  t he  pos t -1980  da ta  now inc luded ,  one  impor tan t  conc lus ion  c ' l ea r l y

mus t  be  rev i  sed .  Spec i f i ca l l y ,  whereas  the  r i s . i ng  t rend  i n  i n te res t  ra tes

subs tan t i a l  l y  reduced  the  ad jus ted  fede ra l  de f i c i t  i n  ea r l j e r  yea rs ,  t he

reve rsa l  o f  t ha t  t rend  ' i n  more  recen t  yea rs  has  con t r j bu ted  even  more

g rea t l y  t o  an  i nc rease  j n  the  de f j c i t .  The  j n te res t  ra te  e f fec t  reduced

the  cumu la t i ve  nom ina l  de f j c j t  by  r ough l y  $53  b i l l i on  ove r  t he  1975 -1981

per iod ,  bu t  i t  has  subsequen t l y  added  nea r f y  $181  b j l l j on  to  the  cumu la t i ve

ad jus ted  de f i c i t .  And ,  as  i s  shov rn  i n  t ab le  8 ,  t he  ad jus ted  nomina l

de f i c i t  f o r  t he  f i sca i  yea r  1986  exceeded  $300  b i l l i on ,  i n  con t ras t  t o  t he

$220-b i ' l  l i on  f i gu re  ca l cu la ted  conven t iona l l y  and  repo r ted .  Desp i te  the i r
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r educ t i on  i n  r ea l  va l ue  t h rough  i n f l a t i on ,

recen t  yea rs  s t i l l  con t i nue  to  h i t  r eco rd

jus t  cause  fo r  conce rn .

the  ad jus ted  rea l  de f i c i t s  i n

1eve1s ,  and  thus  they  may  be  a

I I I .  Ho ld i ng -Pe r i od  Ra tes  o f  Re tu rn

A  number "  o f  s ta t i  s t i ca l  se r j es  cu r ren t l y  a re  ava i l ab le  tha t  p rov ide

in te res t  ra te  o r  y ie ld  da ta  on  va r ious  deb t  agg rega tes .  By  des ign ,  t hese

da ta  measure  the  ex  an te  re tu rns  on  secu r i t i es  o r  on  g roups  o f  secu r i t j es

assuming  tha t  t he  secu r i t j es  a re  he ld  to  ma tu r i t y ,  and  thus  they  exp i i c i t l y

do  zo r  j nc lude  the  cap i ta l  ga ins  tha t  acc rue  to  secu r i t j es  th roughou t  t he i r

l i f e t jme .  A l though  these  da ta  a re  use fu l  f o r  a  va r ie t y  o f  s tud ies ,  t hey

a re  c lea r l y  no t  su f f i c i en t  f o r  a l l ,  and  measunes  o f  ac tua l  ho ld ing -pe r iod

ra tes  o f  re tu rn  (wh ich  i nc lude  the  cap i ta l  ga ins )  wou ld  be  more  app rop | i a te

i n  some  cases .

In  th i s  sec t i on ,  ho ld ing -pe r iod  ra tes  o f  re tu rn  a re  ca l cu la ted  fo r

overal  l  marketable Treasury debt.  These returns are reported on both a

mon th l y  and  a  yea r ' l y  (p rev ious  twe lve  mon ths )  bas i s .  The  ca l cu la t i on  o f

ho id ing -pe r iod  ra tes  o f  re tu rn ,  wh ich  i s  s t ra igh t fo rward ,  i s  accomp l i shed

by  conve r t i ng  the  cap i ta l  ga ins  on  each  i nd i v idua l  secu r i t y  t o  an

annua l i zed  pe rcen tage  bas i s  and  then  add ing  these  to  the  secu r i t y r s

annual ized coupon rate.  Returns are then aggr-egated on a we i  g hted-average

bas i s  ac ross  a l l  secu r i t i e s  o f  t he  va r i ous  t ypes  ( such  as  b i 11s ,  no tes ,

bonds ,  and  ce r t i f j ca tes )  t o  a r r i ve  a t  t he  ho ld ing -pe r iod  ra tes  o f  re tu rn  on

overal ' l  marketabl  e Treasurv debt.
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Spec i f i ca l l y ,  i n  t he  ca l cu la t i ons  he re ,  f o r  each  i nd i v i dua l  T reasu ry

secu r i t y  ou ts tand ing  and  fo r  each  mon th ,  secu r i t i es  a re  separa ted  j n to  two

types - - those  tha t  a re  be jng  re t i ned  du r ing  the  cu r ren t  mon th  and  those  tha t

a re  no t ,  and  the  va r iab le  z l  i s  c rea ted ,  where  . i  =  OUTUOOI ,  w i th  DMa

de f ined  as  the  number  o f  days  i n  mon th  t ,  and  DOl  i s  t he  number  o f  days

dur ing  mon th  t  t ha t  secu r i t y  j  i s  ou ts tand inS ,  OOi  <  OUr .  No te  tha t  z l  =  t

f o r  t hose  secu r i t i es  no t  be ing  re t i r ed  du r ing  the  cu r ren t  mon th ,  and  z i  t  1

fo r  t hose  re t i r ed  i n  t .  Thus ,  t he  va r iab le  z  i s  c rea ted  fo r  use  as  a

mu l t i p l i e r  t o  sca le  t o  a  f u l l  mon th  t he  cap i t a l  ga ins  on  a  re t i r i ng

i  r r r " .  12

The  ho ld ing -pe r jod  ra t .e  o f  re tu rn  on  each  i nd i v idua l  secu r j t y  j s  t hen

ca l  cu l  a ted  as

1+ r t  =  [1  +  z . (P.  -  P i_ t ) / (P i_1) ] "  *  Cr ,  (6)

whene

r ,  =  the  (annua l i zed )  ho ld ing -pe r iod  ra te  o f  ne tu rn  on  secu r i t y  i  i n

mon th  t ;

z t  =  the  p rev ious l y  de f i ned  sca la r  wh ich  p laces  on  a  mon th l y  bas i s  t he

cap i  t a l  ga ' i ns  on  re t i  r i  ng  i  ssues ;

,1 ,  =  t t t "  annua l i zed  coupon  ra te  on  secu r i t y  i  i n  mon th  t . 13

Note that  te i  -  l l - r lZ tn i - r l  t t  the percentage capi ta l  ga in  on secur i ty  i

i n  mon th  t .  The  ho ld ing -pe r iod  ra te  o f  re tu rn  on  a  secu r i t y  t hus  i s  s imp ly
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t he  coupon  ra te  p lus  the  annua l j zed  pe rcen tage  change  in  the  pn i ce  o f  t ha t

secu r i t y  f rom the  p rev ious  to  the  cu r ren t  mon th .

Seve ra l  aspec ts  o f  t h i s  ca l cu la t i on  shou ld  be  no ted .  The  f j r s t  o f  t hese

conce rns  t he  ca l cu la t i on  o f  
" ]  

f o r  b i l l s .  I n  t he  ean l i e r  ca l cu ia t i on  o f

cap i ta l  ga ins ,  b i l  l  s  a "e  t rea i "d  as  i n te res t -bea r ing ,  and  a  spec i f i c

p rocedure  j s  used  to  separa t .e  the  cap i ta l  ga ins  componen t  f rom the  i n te res t

componen t  i n  p r i c i ng  T reasu ry  b i11s .  I n  ca l cu la t i ng  the  ove ra l l  r a te  o f

re tunn  on  b i l l s ,  however ,  bo th  t ypes  o f  re tu rn  mus t  be  j nc luded .  Thus ,  i n

p l "ac t i ce ,  t he  ho ld ing -pe r iod  ra te  o f  re tu rn  on  b i l l s  and  coupon-bear ing

secu r i t i es  a i i ke  may  be  ca l cu la ted  as  i n  equa t i on  (6 ) ,  w i t h  C i  =  0  f o r  a l l

b i l l s .  No te  a l so  t ha t  t h i s  f o rmu la t i on  essen t j a l l y  assumes  t ha t  t he

cap i ta l  ga ins  tha t  acc rue  to  a  secu r i t y  du r ing  i t s  f i na l  f ew  days

ou ts tand jng  a l so  wou ld  have  acc rued  p ropo r t i ona te l y  ove r  t he  rema inde r  o f

the  mon th .  A1  so ,  as  ea r l i e r ,  secu r i t i es  a re  t rea ted  as  re t i r ed  a t  pa r ,

w i t h  new  i ssues  no t  i nc l uded  i n  t he  se t  o f  secu r i t i e s  ove r  wh i ch  t he

ho ld ing -pe r iod  ra te  o f  re tu rn  j s  ca l cu la ted .

The  f i na l  s tep  i s  t o  ave rage  the  r ]  ove r  some aggrega te  o f  i nd i v idua l

secu r i t i es .  I n  p r i nc ip le ,  t h i s  ave rJge  may  be  taken  fo r  any  g roup ing  o f

secu r i t i es  ( such  as  secu r i t y - t ype ,  t enm- to -ma tun i t y ,  coupon- ra te ,  e t c .  ) .

The  mos t  comprehens ive  o f  t hese ,  however ,  i s  t he  ra te  o f  re tu rn  on  to ta l

marke tab le  T reasu ry  deb t ,  wh ich  i s  ca l cu la ted  and  repo r ted  he re .  The

ho ld ing -pe r iod  ra te  o f  re tu rn  on  to ta l  marke tab le  T reasu ry  deb t  i s

ca l cu la tad  on  a  we  i  gh ted -ave  rage  bas i s  as

(Mvl/MVt)r l ,
N .

E' + (7 )



where

r t  =  the  annua l  i zed  ho ld ing -pe r iod  ra te  o f  re tu rn  on  to ta l  ou ts tand ing

marke tab ie  T reasu ry  deb t  i n  mon th  t ,  ca l cu la ted  on  a

we i  gh ted -ave rage  bas i  s ;

Na  =  the  to ta l  number  o f  T reasu ry  secu r i t i es  ou ts tand ing  j n  mon th  t ;

MV;  =  the  marke t  va lue  o f  secu r i t y  i  ou ts tand ing  j n  mon th  t ;

MV;  =  th "  marke t  va lue  o f  t o ta l  ou ts tand ing  marke tab le  T reasu ry  deb t  i n

pe r i od  t ,  ca l cu la ted  as  t he  sum o f  t he  i nd i v i dua l  MV ] .

In  tab le  9 ,  t he  ho ld ing -pe r iod  ra te  o f  re tu rn  on  to ta l  marke tab le

Treasury debt is reported monthly,  over the L942-1986 per iod. As the table

shows ,  t he  va r iab i  l  i t y  i n  t he  ove ra l l  r e tu rn  on  T reasu ry  secu r i t i es  has

inc reased  g rea t l y  ove r  t he  pas t  f ew  yea rs ,  as  has  the  ave rage  ra te  o f

re tu rn .  Th i s  pa t te rn  i s  more  eas i l y  no t i ced  i f  we  smoo th  the  mon th l y

se r ies  by  exp ress ing  the  re tu rn  on  a  yea r l y  (p rev ious  twe lve  mon ths )  bas i s ,

t ha t  i s ,  by  de f i n i ng

11

1 + r t  = f  i l  t r  *  . t_r)11/ i2,
k=0

(8 )

where  r t  i s  t he  (geomet r i c )  ave rage  ra te  o f  re tu rn  on  to ta l  ou ts tand ing

marke tab le  T reasu ry  deb t  ove r  t he  pas t  twe lve  mon ths  (mon ths  t -11  th rough

r ) .
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Th is  se r ies  i s  p lo t ted  i n  f i gu re  2  toge the r  w i th  the  "ave rage  i n te res t

ra te  on  to ta l  marke tab le  i n te res t -bea r ing  (pub l  i c )  deb t r r  ca l cu la ted  and

repor ted  by  the  T reasu ry .14  In  th j s  f i gu re ,  i t  shou ld  be  no ted  tha t  t he

Treasu ry ' s  j n te res t  ra te  se r ies  has  been  lagged  by  one  yea r  (e ,q . ,  1986

shows  1985  ra tes ) .  Th i s  a l l ows  tha t  se r i es  to  be  v iewed  on  an  ex  an te

bas j s  and  compared  d i rec t l y  t o  t he  ac tua l  ex  pos t  re tu rn  embod ied  i n  ra .

As  the  f i gu re  shows ,  bo th  se r ies  have  s im i l a r  t rends ;  however ,  l he  ex  pos t

ra te  o f  re tu rn  da ta  i s  much  more  va r iab le  than  the  T reasu ry ' s  i n te res t  ra te

se r ies .  Thus ,  t he  l a t t e r  i s  c lea r l y  a  d i s t i nc t  se r i es  tha t  can  be  a  use fu l

t oo l .

IV .  Conc l  us i  on

Th is  paper  repo r t s  t he  cap i ta l  ga ins  and  l osses  on  LJ .S .  T reasu ry

secu r j t i es  mon th i y ,  ove r  rough ly  a  40 -yea r  pe r iod ,  7942-7986 ,  and  then  uses

these  da ta  to  ob ta in  an  ad jus ted  measure  o f  t he  fede ra l  budge t  de f i c j t  f o r

the  yea rs  1975- i986 .  Fu r the r ,  t he  cap i ta l  ga ins  se r ies  a re  used  to

ca l cu la te  ho ld ing -pe r iod  ra tes  o f  re tu rn  on  marke tab le  T reasu ry  deb t ,  t hus

mak ing  ava i l ab le  a  p rev ious l y  unob ta inab le  i n te res t  ra te  se r ies  on  the

gove rnmen t  deb t .  I t  i s  hoped  tha t  t he  pub l  i ca t i on  o f  t hese  da ta  w i l l

gene ra te  new s tud jes  conce rned  w i th  the  gove rnmen t  deb t  and  de f i c i t .
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FOOTNOTES

l In  December  1986 ,  as  ca l cu la ted  bu t  no t  repo r ted  j n  t he  work  he re ,  rne

marke t  va lue  o f  g ross  fede ra l  deb t  s tood  a t  $2 .38  t r i l l i on .
,-Fo r  recen t  s tud ies  on  i ssues  i nvo i v ing  pub l i c  deb t  see ,  f o r  examp le ,

Kormend i  (1983) ,  Evans  (1985) ,  Ba r th ,  I den ,  and  Russek  (1986) ,  Sea te r  and

Mar i ano  ( i 985 ) ,  and  Cox  (1985b ) .

"See  E i sne r  and  P iepe r  ( 1984 ) .

*As  o f  December  1986 ,  t he re  were  33  d i s t i nc t  i ssues  o f  T reasu ry  b i11s

ou ts tand ing ,  64  i s sues  o f  bonds ,  and  130  no tes .

'S t i  gum (  1978)  ,  p .  a8 .
R- I t  shou ld  be  po in ted  ou t  t ha t  t he  T reasu ry  a l so  impu tes  i n te res t  t o

ou t s tand ing  b i l l s  i n  de te rm in ing  i n te res t  ou t l ays  on  t he  pub l i c  deb t .

'No te  tha t  w i th  cun ren t -mon th  p r i ce  da ta  a lways  ava i l ab le ,  P ,  i s  upda ted

f rom mon th  to  non th .  Thus ,  i n  p rac t ' i ce ,  t he  expec ted  p l i ce  i s  ca l cu la ted

on  1y  one  mon th  ahead .

6No te  t ha t  (P ]  -  - r  ' - r
.  ,  P i - t )Qa-1  rep resen ts  the  to ta l  change  in  Lhe  va lue  o f

secu l i t y  i  ou ts tand ing  i n  pe r iod  t -1 ,  wh ich  may  be  rewr i t t en  as  the  sum o f

the  impu ted  i n tenes t  componen t  t f i  -  e l - r lO i -1  and  cap i ta l  ga ins  componen t

CG,  ,  as  ca l cu la teq  ne re .
:
vSee  Cox  (1985)  fo r  a  desc r ip t i on  o f  how the  pa r  va lue ,  p r i va te l y  he ld

g ross  fede ra l  deb l  i s  ob ta ined .

10 - .
.  

- -The  se r ies  compared  he re  a re  the  one  repo r ted  i n  co lumn 3 ,  t ab le  8 ,  and

i t s  coun te rpa r t  ob ta ined  i n  co r respondence  w i th  Pau l  P iepe r  ( see  foo tno te

1 i ) .
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l lTh" datu ured

Pau l  P i  epe r .
1 '* 'S ince  the  re t i r emen t  o f  secu r i t ' i es  usua i l y  i s  no t  schedu led  fo r  t he  end

o f  t he  mon th  (bu t ,  t yp i ca l  l y ,  nea r  t he  m idd le ) ,  t he  cap i ta l  ga in  fo r  t ha t

mon th  thus  acc rues  ove r  a  sho r te r  t ime  ho r i zon ,  and  the  pe rcen tage  ga in

thus  mus t  be  ad jus ted  acco rd ing l y .

' " Le t t i ng  
c '  r ep resen t  t he  s ta ted  coupon  on  secu r i t y  i  ( s ta ted  re la t ' i ve

to  pa r  va lue  and  pa id  semiannua l  l y ) ,  t he  annua l i zed  coupon  on  secu r i t y  i  i n

.  ^ i  ^ i  i , " r i  \ 2mon tn  [ ,  L t ,  ] s  cons t ruc ted  as  1  +  C t  =  l L  +  C  /L r t_ l

14 - ,-  l he  l reasu ry  i n te res t  ra te  se r ies  re fen red  to  he re  may  be  found  i n

table FD-2 of the Zreasu ry Buttet in for the years 1951-1982, and more

recent ly in table 1of the l Ionthly Statenent of  the Publ ic Debt of  the

Anited States,

j n  co lumn 5  o f  t h j s  t ab le  were  g rac ious l y  p rov ided  by
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