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The  manke t  va l  ue  o f gove rnmen t  o f  canadadebt ;  month  ly ,  1937-  1984

l|J. MICHAEL COX

JOSEPH HASLAG

Federa l  Rese rve  Bank  o f  Da l l as

Sou the rn  Me thod i  s t  Un ive rs i t y  and
Federa l  Rese rve  Bank  o f  Da l l as

Abstract -  Monthly market va lue stat i  st i  cs
Canada  deb t  a re  repo r ted  fo r  t he  1937-1984
on  p r i va te l y -he1d  gove rnmen t  o f  Canada  deb t
secu r i t y -p r i ce  i nd j ces  fo r  two  Federa l  deb t

on  ou ts tand i  ng  gove rnmen t  o f
pe r i od .  I n  add i t i on ,  two  se r j es
a re  reoo r ted .  as  we l l  as
agg rega tes .  h rna l r y ,  a

h i s to r i ca l  compar i son  i s  nade  o f  pub l i c  deb t  i n  Canada  and  the  Un i ted
S ta tes  ove r  t he  1942-1984  oe r iod .

I NTRODUCTiON

I s sues  i nvo l v i ng  pub l  i c  deb t  have  ga ined  i nc reased  a t t en t i on  i n  r ecen t

yea rs .  Ye t  one  impor tanL  agg rega te  s ta t i s t i c  t ha t  has  no t  been  genera l  l y

ava i l ab le  i s  t he  marke t  va lue  o f  ou ts tand ing  gove rnmen t  deb t .  Due  to  the

work  o f  Sea ten  (1981) ,  annua l  measures  o f  marke t  va lue  agg rega tes  have

become ava i l ab le  fo r  t he  Un i ted  S ta tes  ove r  t he  pe r iod  1919-1975 .  Cox  and

H i rschhorn  (1983)  p rov ide  mon th l y  marke t  va lue  agg rega tes  fo r  t he  U .S .  ove r

the  1942-1980  pe r iod ,  and  recen t l y  Cox  (1985)  p rov ides  measures  o f

p r i va te l y -he ld  g ross  Federa l  deb t  as  we l l  as  secu r i t y -p r i ce  i nd i ces  ove r

the  1942-1984  pe r i  od .

The  v i ews  exp ressed  i n  t h i s  a r t i c l e  a re  so1e1y  t hose  o f  t he  au tho rs ,  and
shou ld  no t  be  a t t r i bu ted  to  e i t he r  t he  Federa l  Rese rve  Bank  o f  Da l l as  o r  t o
the  Federa l  Rese rve  Sys tem.  We a re  g ra te fu l  t o  t he  s ta f f  o f  t he  Depar tmen t
o f  Mone ta ry  and  F inanc ia l  Ana lys i s  and  the  Secu r i t i es  Depar tmen t  a t  t he
Bank  o f  Canada  fo r  gu idance  th rough  unpub l  i shed  da ta ,  f o r  t he i r  g rac jous
ass j s tance  wh j l e  v i s i t i ng  t he  Bank ,  and  f o r  gene rous  suppo r t  t h roughou t
t h i s  e f f o r t .  Spec ia l  t hanks  go  t o  N i k  C lose ,  Robe r t  Hannah ,  Thomas
Hoss fe ld ,  John  K i f f ,  Judy  l , 4u rphy ,  John  l "1u r ray ,  and  Don  S tephenson .  \ 4e  a l so
bene f i t ed  f rom da ta  p rov ided  to  us  by  Dav jd  Adamo a t  McLeod ,  Young ,  and
We i r .



Th is  paper  repo r t s  mon th l y  marke t  va lue  se r ies  fo r  Canada  ove r  t he

1937-1984  pe r iod .  Spec i f i ca l l y ,  , r . t e  ca l cu la te  the  marke t  va lue  o f  t h ree

d is t i nc t  gove rnmen t  o f  Canada  deb t  agg rega tes  - -  domes t i c  d i rec t  deb t ,

marke tab le  deb t ,  and  g ross  Federa l  deb t  - -  as  we l l  as  the  marke t  va lue  o f

T reasu ry  b j l i s .  | ' l e  desc r jbe  the  ca l cu la t i on  o f  each  o f  t he  se r ies  and  the

na tu re  o f  t he  under l y ing  deb t  va r i ab les  i n  o rde r  t o  suppor t  t he  se lec t i on

o f  a  se r ies  fo r  s tud jes  i nvo l v ing  pub l i c  deb t .  The  paper  a l so  repo r t s  two

measures  o f  p r i va te l y -he1d  gove rnmen t  deb t .  F ina11y ,  we  p rov ide  two

mon th l y  secu r i t y -p r i ce  i nd i ces .  These  p r i ce  i nd i ces  a re  use fu l  f o r  s t ud ies

i nvo l v i ng  cap i t a l  ga ins  and  l osses  on  pub i i c  deb t ,  po r t f o l i o  r i  s k ,  e t c . ,

and  can  a l so  be  used  to  de te rm ine  the  pa r  va lue  agg rega tes  assoc ia ted  w i th

the  marke t  va lue  se r ies  repo r ted .

DESCRIPTION OF GOVERNI,IENT OF CANADA DEBT

Th is  sec t j on  desc r ibes  the  na tu re  o f  t he  va r ious  gove rnmen t  o f  Canada  deb t

componen ts  and  ou t l i nes  the  cons t ruc t i on  o f  a l t e rna t i ve  gove rnmen t  deb t

agg rega tes .  Obv ious l y ,  gove rnmen t  o f  Canada  deb t  i s  no t  a l l  o f  t he  same

sor t .  Consequen t l y ,  f o r  some pu rposes  i t  may  be  des i rab le  to  separa te  the

va r ioL l s  deb t  componen ts  so  tha t  d i f f e ren t  pa r  and  marke t  va lue  agg rega tes

may be measured.

F igu re  l  ou t l  i nes  t he  cons t ruc t i on  o f  g ross

Canada  deb t .  As  tha t  f i gu re  i nd i ca tes ,  t he re

Federa l  deb t :  d i rec t  deb t  and  gua ran teed  deb t .

i n  t ha t  j t  i s  t yp i ca l l y  backed  by  some t ype  o f

i s sued  i n  o rde r  t o  f und  a  spec i f i c  deve iopmen t

ou ts tand i  ng  gove rnmen t  o f

a re  bas i ca l l y  two  t ypes  o f

Guaran teed  deb t  i s  d i  s t i  nc t

. T L ^ .  . : -  i r  i ^
c > > E L .  t l t c t L  t 5 ,  I  r ,  I  J

pro jec t  o r  pu rchase  phys i ca l



cap i ta l .  Examp les  a re  Grand  T runk  Ra i lway  bonds ,  Mon t rea l  Ha rbour

Commjss ion  bonds ,  and  Canad ian  Nor the rn  Ra i lway  se r ia l  equ ipmen t  bonds .

Guaran teed  i ssues  were  mos t  popu la r  du r ing  the  ea r l y - to -m id  1900 ' s ,  and  a t

one  t ime  made  up  ove r  one -quar te r  o f  ou ts tand ing  gove rnmen t  o f  Canada  deb t .

F igu re  2  shows  the  h i s to r i ca l  b reakdown  o f  g ross  Federa l  deb t  be tween

d i rec t  deb t  and  gua ran teed  deb t  ove r  t he  1938  to  1984  pe r iod .  As  tha t

f i gu re  i l l us t ra tes ,  i n  1938  rough ly  26% o f  g ross  Federa l  deb t  was

guaran teed ,  bu t  t h i s  ra t i o  d ropped  o f f  sha rp l y  du r ing  the  ea r l y  1940rs  and

by  1946  was  l ess  than  3%.  Cur ren t l y ,  gua ran teed  deb t  ave rages  l ess  than

0 .7% o f  ou t s tand ing  g ross  Fede ra l  deb t .

The  p r imary  componen t  o f  gove rnmen t  o f  Canada  deb t  i s  c lea r l y  d ' i r ec t

deb t .  D i rec t  deb t  i s  t yp i ca l l y  j ssued  i n  o rde r  t o  mee t  t he  day - to -day

' rgenera ' l  pu rposes  o f  gove rnmen t " .1  Examp les  o f  d i rec t  secun i t i es  a re

Treasu ry  b i l l s ,  T reasu ry  bonds ,  T reasu ry  no tes ,  and  T reasu ry  depos i t

ce r t i f i ca tes ,  wh i ch  a re  a l  I  ma rke tab le .2  Examp les  o f  nonmarke tab le  d i r ec t

secun i t i es  a re  Canada  Sav ings  Bonds  and  Ua r  Sav ings  Ce r t j f i ca tes .

As  F igu re  I  f u r the r  i  l I us t ra tes ,  gove rnmen t  o f  Canada  deb t  may  be

denomina ted  i n  e i t he r  domes t i c  o r  f o re ign  cu r rency  o f  paymen t .  Th i s

conven t ion  app l  i es  bo th  to  d i rec t  and  gua ran teed  deb t ,  a l t hough  by  fan  the

la rges t  f o re i gn  i s sues  a re  d i r ec t  secu r i t i e s .3  I n  t he  pas t  ( 1938 )  f o re i gn

secu r i t i es  made  up  as  much  as  28% o f  g ross  ou ts tand ing  deb t  bu t  i n  recen t

yea rs  these  i ssues  have  become less  popu la r  and  now ave rage  app rox ima te l y

2\% of oulstandi  ng debt.

Fo r  some  pu rposes  i t  j s  impo r tan t  t o  d i s t i ngu i sh  be t v /een  domes t i c  and

fo re i gn  j s sues .  Th i s  i s  pa r t i cu l a r l y  t r ue  f o r  d i r ec t  deb t  wh i ch  i s  o f t en

i ssued  f o r  t he  spec i f i c  pu rpose  o f  acqu i r i ng  f o re i gn  exchange .  L i ke



guaranteed debt, f o re ign  denomjna ted  d i rec t  deb t  i s  l a rge l y  backed  by  an

CALCULATION OF THE SERIES

Th is  sec t i on  desc r ibes  the  ca l cu la t i on  o f  va r j ous  gove rnmen t  o f  Canada  deb t

agg rega tes .  The  marke t  va lue  agg rega tes  ca l cu la ted  a re :  T reasu ry  b i11s ,

domes t i c  d i rec t  deb t ,  marke tab le  deb t ,  and  g ross  Federa i  deb t .  We  a i so

ca lcu la te  two  se r ies  on  p r i va te l y -he ld  deb t  and  two  agg rega te  secu r i t y

p r i ce  i nd i ces .  Da ta  a re  taken  f rom van ious  j ssues  o f  t he  Bank  o f  Canada

Rev jew,  S ta t i  s t i ca l  Summary ,  and  the  Supp lemen t .  Da ta  p r i o r  t o  1946  were

taken  f r om va r i ous  unpub l  i shed  documen ts  ob ta i ned  wh i l e  v j s i t i ng  t he  Bank .

F ina l l y ,  da ta  on  1 -mon th  and  Z -mon th  T reasu ry  b i l 1  y ie ' l ds  were  p rov ided  by

F lcLeod ,  Young ,  and  We i r  . 5

B i l l s .  By  fa r  t he  mos t  popu la r  s ing le  t ype  o f  d j rec t  deb t  j ssue  j s

T reasu ry  b i11s .  The  Rev iew ,  S ta t i s t i ca l  Summary ,  and  Supp lemen t  repo r t  on

a  mon th l y  bas i s  t he  amoun ts  i ssued  o f  T reasu ry  b i l l s  ove r  t he  1946-1984

pe r i od .  B i l I  i s sues  p r i o r  t o  t ha t  t ime  we re  t aken  f r om the  unpub l i shed

documen t  Schedu le  o f  Dom in ion  o f  Canada  T reasu ry  B j l l  I s sues  p rov ided

generous l y  by  the  Bank .  I ssue  da te ,  amoun t  i ssued ,  and  ma tu r i t y  da te  were

en te red  f o r  each  b i l l  t ende red  du r i ng  t he  1936 -1984  pe r i od .  Th i s  enab led

the  cons t ruc l i on  o f  a  mon th i y  ca ta l ogue  o f  ou t s tand jng  b i l i s  whe re  each

' i  ssue  cou ld  be  i den t i f i ed  acco rd ing  to  days - to -ma tu r i t y .



Un l i ke  U .S .  T reasu ry  b i i i s ,  seconda ry  marke t  p r i ces  o r  d i scoun ts  a re  no t

gene ra l l y  ava i l ab le  f o r  ou t s tand ing  Canad ian  T reasu ry  b i 1 l s .  I dea l l y  one

wou ld  l j ke  t o  have  da i l y  ma rke t  p r i ces  f o r  each  j s sue  o f  b i l l s  ou t s tand ing

( tha t  i s ,  acco rd ing  to  days - to -ma tu r i t y ) .  Th i s  wou ld  pe rm i t  t he  d i rec t

mu l t i p l i ca t i on  o f  p r i ce .and  quan t i t y  f on  each  i s sue  ou t s tand ing ,  so  t ha t

marke t  va lue  agg rega tes  cou ld  be  ob ta ined .  Un fo r tuna te l y  on l y  t ender

y i e l ds  on  b i l l s  a re  t yp i ca l l y  ava i l ab le ,  so  t ha t  d i r ec t  ca l cu la t i on  i s  no t

poss ib l e .  The  p rocedu re  used  he re  t o  ca l cu la te  T -b i i 1  p r i ces  i s  as

fol  I  ows .

( i )  The  T reasu ry  i s sued  3 -mon th  b i l l s  ove r  t he  en t i r e  pe r i od  o f  t h i s

(2 )

s tudy ,  6 -mon th  b j l l s  i n  1953  and  s i nce  1959 ,  and  9 -mon th  b i l l s  du r i ng

1953-1955 .  Spec ia l  I ssues  (usua l ' l y  one  yea r )  have  ex i  s ted  s ince

1959 .  End-o f -mon th  tender  y ie lds  were  ob ta ined  fo r  each  o f  t hese

b i l l s  ove r  t he  1946-1984  pe r iod  f rom the  Rev iew ,  S ta t i  s t i ca l  Summary ,

and  t , he  Supp lemen t .  Y ie lds  p r i o r  t o  t ha t  t ime  were  taken  f rom the

unpub l i shed  Schedu le .  Beg inn ing  i n  1973 ,  y i e l ds  a re  a l so  ava i l ab le

fo r  b i l l s  w i t h  one  mon th  and  b i l l s  w i t h  two  mon ths  t o  ma tu r i t y .

Fo r  each  mon th  a  (quadra t i c )  y i e ld  cu rve  was  es t jma ted  us ing  the

reg ress ion  equa t ion  YLD =  a  +  b (DTM)  +  c (DT t { )2  where  YLD i s  y ie ld  and

DTM i s  days - t o -ma tu r i t y .  When  on l y  one  y i e l d  was  ava i l ab le ,  t he

coe f f i c i en ts  b  and  c  were  se t  equa l  t o  ze ro  so  tha t  a  cons tan t  y ie ld

was  assumed .  1 / ' / hen  two  y ie lds  wene  ava i l ab le ,  c  a lone  was  se t  t o  ze ro

and  the  equa t ion  f i t l ed  to  exac t l y  ca l cu la te  the  coe f f i c i en ts  a  and

h  A  < i m i  r r n  n * n a o r l r r r a  a l l o w e d  t h e  c a l c u l a t i o n  o f  a l  l  t h r e e

coe f f i c i en t s  when  t h ree  y i e l ds  we re  ava i l ab le .  S ince  1973 ,  f i ve



y je l ds  a re  gene ra l l y  ava i l ab le  and  t he  quad ra t i c  j s  f i t t ed  t o

es t ima te  the  y ie ld -cu rve  pa ramete rs .

( 3 )  G i ven  t he  mon th l y  y j e l d  cu rves ,  a  y i e l d  was  es t jma ted  f o r  each

matu r i t y  ou ts tand i  ng .

(4 )  F i na l l y ,  y i e l d  was  conve r ted  t o  p r i ce  f on  each  i s sue  ou t s tand ing

us ing  s tandard  secu r i t y -p r i ce  ca l cu la t i on  me thods .6

These  p r i ces  were  mu l t i p l i ed  by  ou ts tand ing  amoun ts  fo r  each  ma tu r j t y ,  and

the  resu l l i ng  quan t i t i es  added  to  a r r i ve  a t  t he  mon th l y  marke t  va lue

aggrega tes .  Tab le  1  repo r t s  t he  marke t  va lue  o f  T reasu ry  b i11s  mon th l y

ove r  l he  1937-1984  pe r i  od .

Bonds .  H is to r i ca l l y  t he  l a rges t  componen t  o f  ou ts tand ing  gove rnmen t  o f

Canada  deb t  i s  T reasu ry  bonds .T  The  Rev iew ,  Supp lemen t ,  and

Sta t i s ! i ca l  Summary  repo r t  t he  amoun ts  i ssued  o f  bonds  ove r  t he  1946-1984

per iod .  Da ta  on  amoun ts  i ssued  p r i o r  t o  t ha t  t ime  were  ob ta jned  f rom two

unpub l  i shed  documen ts .  Governmen t  o f  Canada  D i rec t  Marke t  I ssues  and

Re t i remen ts  and  GovernmenL  o f  Canada  Guaran teed  Marke t  I ssues  and

Re t i remen ts  ob ta ined  a t  Lhe  Bank .  Fo r  each  bond  ou ts tand ing  du r ing  the

i937 -1984  pe r i od ,  t he  j s sue  da te ,  amoun t  i s sued ,  ma tu r i t y  da te ,  ca l l  da te ,

coupon  ra te ,  denomina l i on ,  se r i es  t ype  (d i r ec t  o r  gua ran teed ) ,  and

re t i remen t  da tes  and  amoun ts  were  en te red .  Th i s  enab led  each  i ssue  t , o  be

fo l l owed  on  an  ongo ing  bas i s  so  t ha t  a  mon th l y  i nven to r y  o f  ou t s tand ing

bonds  cou ' l d  be  kep t .  Mon th l y  i nven to r i es  were  then  checked  aga ins t  t ab les

on  ou ! s tand ing  bonds  pub l i shed  by  t he  Bank .8



End-o f -mon th  pn i ces  and  y je lds  on  ou ts tand ing  bonds  a re  genera l l y

ava i l ab le  s ince  1971  f rom the  Rev iew .  P r i ces  and  y je lds  ove r  t he  pe r iod

f rom 1946  to  1970  a re  ava i i ab le  on  se lec ted  i ssues  f rom the  S ta t i s t i ca l

Summary  and  f rom the  Supp lemen t .  P r io r  t o  t ha t  t ime  o r  when  o the rw ise

unava i l ab le ,  p r i ces  were  taken  fnom mic ro f i che  o f  t he  o r i g ina l  handwr i t t en

bond  quo ta t i ons  ob ta j ned  wh i l e  a t  t he  bank .  Th rough  comb in ing  t hese

sources  we  \ {e re  ab le  to  ob ta in  p r i ces  on  ove r  95% o f  ou ts tand ing  T reasu ry

bonds .  I n  t hose  cases  where  p r i ce  da ta  were  unava i l ab le  (1a rge1y  the

fo re ign  i  ssues )  t he  fo l  l ow ing  p rocedure  was  used .

(1 )  Where  ava i l ab le ,  end -o f -mon th  y ie lds  on  T reasu ry  bonds  were  en te red

d i rec t l y .  When  on l y  p r i ce  quo ta t i ons  we re  ava i l ab le ,  p r i ces  | ve re

conve r ted  to  y ie lds  us ing  a  spec i f i c  Newton -Raphson  techn ique

supp  l  i ed  by  t he  Bank .9

(2 )  A  y ie ld  cu rve  was  then  es t ima ted  fo r  each  mon th  as  a  func t i on  o f

days - t o -ma tu r i t y  ( and ,  imp l i c i t l y ,  coupon  ra te ) ,  and  y i e l ds  we re

es t ima ted  fo r  t hose  bonds  wh ich  were  ou ts tand inq  bu t  f o r  wh ich  no

p r i  ce  quo ta t i ons  r { e re  ava i l ab le .

( 3 )  F j na l l y ,  y i e l ds  we re  conve r ted  t o  p r i ces  f o r  t hose  bonds ,  and  a

comp l  e te  I  i  s t  o f  bond  p r i  ces  was  ob ta i  ned .  10

These  p r i ces  we re  mu l t i p l  i ed  by  amoun ts  ou t s tand ing  f o r  each  bond .

No tes ,  ove r  t he  pe r iod  o f  t h i s  s tudy  T reasu ry  no tes  were  ou ts tand jng  f rom

1937  t o  1956 .  No tes  a re  marke tab le ,  i s sued  i n  va ry i  ng  coupons  and  i n

ma tun i t i es  o f  2  mon ths  t o  7L  yea rs ,  and  a re  gene ra l l y  i  n  d  i  s  t  i  n  g  u  i  s  h  a  b  1  e

f rom o the r  d i rec l  deb t  i ssues  excep t  t ha t  secondary  p r i ce  o r  y ie ld



quo ta t i ons  a re  no t  ava i l ab le .  Fo r  pu rposes  o f  ca l cu la t i ng  marke t  va lue

then ,  no tes  can  be  t rea ted  l i ke  bonds .  The  marke t  va lue  o f  ou ts tand ing

no tes  i s  ca l cu la ted  us ing  the  p rocedure  ou t l i ned  above  fo r  bonds  whose

p r i ce  quo ta t i ons  a re  unava i l ab le .

Depos j t  Ce r t i f i ca tes .  T reasu ry  depos i t  ce r t i f j ca tes  were  ou ts tand ing  ove r

t he  pe r i od  f r om 1942  t o  1953 .  Ce r t i f i ca tes  we re  t yp i ca l l y  i s sued  i n  1o t s ,

w i th  f i xed  coupons  rang ing  f ron  3 /4% to  7  3 /4%.  A l l  had  6 -mon th  ma tu r j t y ,

were  manke tab le ,  and  were  genera l l y  i nd i s t i ngu i shab le  f rom o the r  domes t i c

d i r ec t  i s sues .  L i ke  no tes ,  howeve r ,  p r i ce  o r  y i e l d  quo ta t i ons  a re  o f t en

no t  ava i l ab le .  The  marke t  va lue  o f  ce r t i f j ca tes  i s  ca l cu la ted  us ing  t he

p rocedure  ou t l j ned  above  fo r  bonds  whose  p r i ce  quo ta t i ons  a re  unava i l ab le .

The Aarket Value of Aarketabie Debt.

va l  ue  o f  T reasu ry  b i  1  1  s ,  bonds ,  no tes ,

va iue  agg rega te  may  now be  ca l cu la ted .

co r responds  to  the  sum o f  a l l  d *  f rom

The  marke t  va lue  o f  ma rke tab le  deb t  i s

marke t  va l  ue  o f  T reasu ry  b i l 1s ,  bonds ,

p rev ious l y  ca l cu la ted .  Tab le  2  r epo r t s

l , t l i t h  t he  ca l cu la t i on  o f  t he  marke t

and  depos i t  ce r t i f i ca tes  one  marke t

Th i s  i s  ma rke tab le  deb t  wh i ch

F igu re  1 ,  exc lud ing  d '  and  d r r .

ca l cu la ted  s imp iy  as  the  sum o f  t he

no tes ,  and  depos j  t  cen t i  f i  ca tes

th i  s  agg rega te .

Nonnarketable Debt. Apart

ce r t i  f  i ca tes  - -  wh i ch  a re

were  ou ts tand ing  ove r  t he

Sav i  ngs  Ce r t  i f i  ca tes ,  and

f rom T reasu ry  b i  I  I  s ,  no tes ,  bonds ,  and

marke tab le  - -  t h ree  t ypes  o f  nonmarke tab le  deb t

1937-1984  pe r  i od .  These  a re  Re fundab le  Tax ,  War

Canada  Sav ings  Bonds .  Nonmarke tab le  gove rnmen t



deb t  i s  en t i re i y  domes t i c  d i  rec t  deb t ,  and  co r responds  to  the  sum d r ,  +  d^

f rom F i  gu re  1 .

The  Rev jew ,  S ta t j sL j ca l  Summary ,  and  Supp lemen t  repo r t  t he  pa r  va lue  o f

nonmarke tab ie  deb t  ove r  t he  1937-1984  pe r iod .  These  da ta  a re  ava i l ab le

mon th l y  beg inn ing  i n  January ,  1946  and  annua l l y  (end -o f - yea r )  p r i o r  t o  t ha t

t jme .  F igu re  3  i  l I us t ra tes  the  b reakdown  o f  g ross  Federa l  deb t  be tween

manke tab le  and  nonmarke tab le  j ssues  ove r  t he  1937-1984  pe r iod .  As  tha t

f i gu re  shows ,  t he  f rac t i on  o f  deb t  t ha t  i s  nonmarke tab le  deb t  g rew f rom

less  than  1 i l  i n  t he  l a te  1930rs  to  42% in  1976 .  The  nonmarke tab le  sha re

has  s ince  fa l l en  and  now s tands  a t  app rox ima te l y  27%.

We fo l l ow  Sea te r  ( 1981 )  and  Cox  and  H i r schho rn  (1983 )  f o r  va lu i ng

nonmarke tab le  gove rnmen t  deb t .  Spec i f i ca l i y ,  f o r  each  mon th  t he  pa r  va lue

o f  ou ts tand ing  nonmarke tab le  gove rnmen t  deb t  i s  mu l t i p l i ed  by  Lhe  mon th l y

marke t - to -pa r  ra t i o  (p r i ce  i ndex )  f o r  marke tab ie  domes t i c  d i rec t  deb t .

Th i s  ca l cu la t i on  i nvo l ves  t he  assump t i on  t ha t  t he  ma tu r i t y  s t r uc tu re  and

e f fec t j ve  coupon  ra te  on  nonmarke tab le  deb t  j s  t he  same as  tha t  on

marke tab l  e  deb t .  11

The l tarket Value of Donest ic Direct Debt.  Domest ic Direct Debt is al l

Federa l  deb t  excep t  gua ran teed  deb t  and  fo re ign  i ssues .  I t  t hus  measures

a l  l  unbacked  gove rnmen t  deb t .  P rev ious l y ,  we  ca l cu la ted  t he  marke t  va lue

o f  marke tab le  gove rnmen t  deb t .  By  exc lud ing  a l l  gua ran teed  deb t  and

fo re i  gn -denomi  na ted  i ssues ,  we  may  ca l cu la te  the  marke t  va lue  o f  marke tab le

domes t i c  d j rec t  deb t .  Add ing  th i s  t o  the  marke t  va lue  o f  nonmarke tab le

deb t  p rev ious l y  ca l cu la ted  g i ves  t he  marke t  va lue  o f  domes t i c  d i r ec t  deb t .

Tab le  3  r epo r t s  t h i s  agg rega te .



The Harket Value of Gross Federal  Debt.  Up to this point  in the Val uat ion

o f  gove rnmen t  o f  Canada  deb t  we  have  exc luded  one  o r  more  componen ts  o f

ou ts tand ing  gove rnmen t  deb t .  Gross  Federa l  deb t  i nc ludes  a l l  ou ts tand inq

deb t  and  thus  co r responds  to  the  sum o f  a l1  d . , .  f r om F igu re  1 . r r  l ' / e

ca l cu la te  t h i s  agg rega te  by  s imp l y  add ing  t he  i a r t  
" t  

va l ues  o f  ma rke tab le

and  nonmarke tab le  deb t  p rev jous l y  ca l cu la ted .  Tab le  4  repo r t s  t he  marke t

va lue  o f  g ross  Federa l  deb t .

The llarket Value of Privately-lleld Gross Federat Debt. For some Studies it

i s  a p p r o p r i a t e  t o  m e a s u r e  o n l y  p r i v a t e l y - h e l d  g o v e r n m e n l  d e b t .  T o t a l

ou ts tand ing  p r i va te l y -he ld  deb t  co r responds  to  the  sum dZ1  *  dZZ  *  dZ3  *

dZ4  *  dZS f rom F igu re  1 .  Th j s  f rac t i on  o f  g ross  Federa l  deb t  has  ranged

f ron  92% jn  1938  to  73% in  i 956  and  now s tands  a t  app rox ima te l y  88%.

Idea i l y ,  one  wou ld  l i ke  t o  have  da ta  on  p r i va te  ho id i ngs  o f  each  j nd i v i dua l

marke lab le  secu r i t y  so  tha t  t he  marke t  va lue  o f  p r i va te l y -he ld  marke tab le

deb t  cou ld  be  d i r ec t l y  ca l cu la ted .  Th i s  cou ld  t hen  be  s imp l y  added  t o  t he

marke t  va lue  o f  nonmarke tab le  gove rnmen t  deb t ,  wh i ch  i s  en t i r e l y  p r i va te l y

he ld  ( t ha t  i s ,  d '  equa i s  ze ro ) ,  t o  ob ta i n  t he  des i r ed  se r i es .

[ Jn fo r t una te l y ,  da ta  on  p l i va te  ho ld i ngs  o f  each  i s sue  a re  no t  ava i l ab le

ove r  t he  ex tended  1937-1984  pe r iod .  The  p rocedure  used  to  ca l cu la te  th i s

marke t  va  l ue  agg rega te  i  s  as  fo l  l  ows :

(1 )  The  Rev iew ,  S ta t i s t ' i ca l  Summary ,  and  Supp lemen t  repo r t  t he

d i s t r i bu t i on  o f  ho ld i ngs  o f  gove rnmen t  o f  Canada  secu r . i l i e s  ( d i r ec t

p l us  gua ran teed )  ove r  t he  1938 -1984  pe r i od .  These  da ta  a re  ava i l ab le
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mon th l y  beg inn ing  i n  1946  and  annua l l y  p r i o r  t o  t ha t  t ime .  By

aggrega t i ng  the  ho ld ings  o f  cha r te red  banks  and  the  nonbank  p r i va te

sec to r  we  ca l cu la te  the  pa r  va lue  o f  p r i va te l y -he1d  g ross  Federa l

deb t  (PVPGR) .14

(2)

(3 )

| l / e  nex t  sub t rac t  nonmarke tab le  deb t  (d21 )  f rom the  pa r  va lue  o f

deb t  (PVGR)  and  fo rm the  ra t i o  p  =  (PVPGR -  dZ I ) / (PVGR -  de t ) ,

i s  t he  ra t i o  o f  p r i va te  ho ld ings  o f  marke tab le  gove rnmen t  deb t .

Th i s  r a t i o  i s  t hen  mu l t i p l i ed  by  t he  marke t  va lue  o f  ma rke tab le

g r0ss

wh i  ch

debt

to  a r r i ve  a t  t he  marke t  va lue  o f  p r i va te l y -he ld  marke tab le  deb t .

(4 )  The  marke t  va ' l  ue  o f  p r i va te l y -he ld  marke tab le  deb t  i s  t hen  added  to

nonmarke tab le  deb t  t o  ob ta in  the  marke t  va lue  o f  p r i va te l y -he1d  g ross

Federa l  deb t .  Tab le  5  repo r t s  t h i s  agg rega te  mon th l y  beg inn ing  j n

1946  and  annua l l y  p r j o r  t o  t ha t  t ime .15

The Market Value of Privately-lleld Donestic Direct Debt. For many purposes

i t  i s  des i r ab le  t o  exc l  ude  a l l  pub l i c l y -he1d  deb t  ( deb t  he ld  by

gove rnmen ta l  i ns t i t u t j ons )  as  we l l  as  gove rnmen t  deb t  backed  by  asse ts

(  gua ran teed  deb t  and  fo re i  gn  denomi  na ted  secu r i t i  es )  .  Th i  s  marke t  va  l ue

concep !  j s  somet imes  re fe r red  to  as  r rne t  i ndeb tedness  o f  t he  gove rnmen t  t o

the  p r i va te  sec to r r r  and  co r responds  to  the  marke t  va lue  o f  d r ,  +  d2  f rom

F igu re  1 .  Tab le  6  r epo r t s  t h i s  agg rega te .

Un fo r tuna te l y ,  da ta  on  p r i va te  ho id ings  o f  d i rec t  deb t  a re  no t  sepa ra ted

f rom ho ld ings  o f  gua ran teed  deb t  i n  t he  Supp lemen t  o r  S ta t i s t i ca l  Summary .

The  p rocedure  used  to  ca l cu la te  th ' i  s  agg rega te  i s  j den t i ca l  t o  t ha t

ou t l j ned  f o r  ca l cu la t j ng  t he  va lue  o f  p l i va te l y -he1d  g ross  Fede ra l  deb t ,
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excep t  t ha t  t he  ma l ' ke t  va lue  agg rega te  used  i s  marke tab le  domes t i c  d j rec t

deb t  ( r a the r  t han  a l 1  marke tab le  deb t ) .  Tha t  i s ,  t he  ra t i o  p  i s  mu l t i p ]  i ed

by  the  marke t  va lue  o f  marke tab le  domes t i c  d i rec t  deb t  and  the  resu l t i ng

quant i ty added to nonmarketable debt to obta. in the market value of

p r i va te l y -he1d  domes t i c  d i r ec t  deb t .  Th i s  ca l cu la t i on  i nvo l ves  t he

assumpt ion  tha t  t he  d i s t r . i bu t i on  o f  p r i va te  and  pub l i c  ho ld ings  o f  deb t  i s

rough ly  equ iva len t  ac ross  marke tab le  domes t ' i c  d i rec t  i ssues  and  o the r

marke tab l  e  i  ssues .

Secu r i t y -P r i ce  fnd i ces .  G iven  the  ca l cu la t i on  o f  t he  va r ious  marke t  va iue

aggrega tes  and  the i r  assoc ia ted  pa r  va ' l  ues ,  a  number  o f  secu r i t y -p r i ce

ind i ces  may  now d i rec t l y  be  ca ' l cu la ted .  The  marke t  va lue  o f  an  agg rega te

i s  cons t ruc ted ,  i n  p rac t i ce ,  as  a  vec to r  mu l t i p l e  o f  pa r  va lue  da ta  and

p r i ce  da ta  ove r  a l l  i s sues  o f  t ha t  agg rega te  ou t s tand jng .  I n  p r i nc i pa l ,

howeven ,  marke t  va ' l ue  cou ld  be  s ' imp ly  cons t ruc ted  as  a  mu l t i p le  o f  a  s ing le

pa r  va lue  agg rega te  and  s i ng le  p r i ce .

A l t hough  da ta  on  pa r  va lue  agg rega tes  have  been  t r ad i t j ona l l y  ava i l ab le ,

da ta  on  p r i ce  i nd i ces  have  no t .  Recen t l y ,  howeve r ,  p r i ce  i nd i ces  on

gove rnmen t  secu r i l i es  have  become ava ' i  l ab le  (Cox  (1985) )  f o r  t he  Un i ted

S ta tes .  Tab les  7  and  8  repo r t  two  such  secu r j t y -p r i ce  i nd i ces  fo r  Canada .

These  a re :  p r i ce  i ndex  fo r  marke tab le  domes t i c  d i rec l  deb t ,  and  fo r  g ross

Fede ra l  deb t .  I n  each  case  t he  p r j ce  j ndex  i s  f o rmed  as  a  s imp le  ra t i o

( i ndexed  t o  100 )  o f  ma rke t  va lue  t o  pa r  va lue  o f  t he  unde r l y i ng  agg rega te .

As  numerous  p rev ious  s tud jes  have  used  t he  s imp le  pa r  va lue  componen t  o f

gove rnmen t  deb t ,  t hese  i nd i ces  a re  use fu l  f o r  s t ud ies  i nvo l v i ng  t he  pu re

t?



pr i ce  componen t .  They  may  a l so  be  used  to  de te rm ine  the  pa r  va lues

assoc ja ted  w i th  the  marke t  va lue  agg rega tes  repo r ted  ea r l j e r .

CONCLUS ION

F igu re  4  i I l us t ra tes  the  marke t  va lue  o f  bo th  g ross  Federa l  deb t  and

pr i va te l y -he1d  domes t j c  d i rec t  deb t  ove r  t he  1938-1984  pe r iod .  i t  i s  no

sec re t  t ha t  gove rnmen t  o f  Canada  deb t  has  i nc reased  t remendous ly  i n  recen t

yea rs .  Gross  Federa l  deb t ,  wh ich  g rew a t  an  ave rage  ra te  o f  rough ly  5%

over  the  i 938 -1973  pe r iod ,  has  more  than  doub led  ove r  t he  pas t  t h ree  yea rs .

A  nea r l y  i den t i ca l  reco rd  ho lds  fo r  t he  Un i ted  S ta tes ,  where  g ross  Federa l

deb t  g rew a t  a  ra te  o f  3 .2% du r ing  the  7942-7973  pe r iod  bu t  has  nea r i y

doub led  ove r  t he  pas t  t h ree  yea rs .

The  pa ra11e ls  be tween  gove rnmen t  deb t  i n  Canada  and  i n  the  U .S .  a re

fu r the r  ex tended  when  one  examines  the  h i s to ry  o f  t he  deb t - to -GNP ra t j o  i n

the  two  economies .  F igu re  5  dep ic t s  t he  ra t i o  o f  g ross  Feder -a l  deb t  t o  GNP

fo r  bo th  Canada  and  the  U .S .  ove r  t he  7g42- tg84  pe" iod .16  As  thaL  f i gu re

i l l us t ra tes ,  deb t  pe r  un i t  o f  Gross  Na t iona l  P roduc t  reached  a  h igh  fo r

bo th  coun t r i es  j n  1943  (o f  1 .23  f o r  Canada  and  1 .07  f o r  t he  U .S . ) ,  f e l l

s t ead i l y  t o  a  l ow  i n  1974  (o f  0 .14  f o r  Canada ,  0 .17  f o r  t he  U .S . ) ,  bu t  by

the  end  o f  1984  had  r i sen  to  rough ly  0 .30  i n  each  economy.

A  look  a t  t he  h i s to ry  o f  secu r i t y  p r i ces  i n  t he  two  coun t r j es  fu r the r

suppo r t s  t he  co r re l a t i on  i n  gove rnmen t  deb t  va r i ab les .  F i gu re  6

i l l u s t r a tes  l he  behav jo r  o f  t he  marke tab le  T reasu ry  secu r i t y -pn i ce  i ndex  i n

Canada  and  i n  t he  U .S .  ove r  t he  7942 -7984  p " " i od .17  The  i nd i ces  c l ea r l y
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t t ack  each  o the r  c l ose1y ,  as  con f i rmed  by  a  co r re l a t i on  coe f f i c i en t  o f

0 .929  ove r  t ha t  pe r iod .  No tab l y ,  t hough ,  t he  va r iance  i n  the  p r i ce  i ndex

fo r  gove rnmen t  o f  Canada  deb t  ( 16 .981 )  j s  subs tan t i a l l y  h i ghe r  t han  t ha t

f o r  t he  U .S .  ( 8 .566 ) .  F i na l l y ,  i t  i s  i n t e res t i ng  t ha t  t he  two  i nd i ces  have

rough ly  a  common 1eve1  th roughou t  t he  pe r iod .  Among  o the r  f ac to rs ,  t h i s

c l ea r l y  r e f l ec t s  a  s im i l a r i t y  i n  coupon  po l  i c y  f o r  t he  two  pub i i c  deb t

i  ns t rumen ts .

The authors anticipate naintaining these series as data becone available.

Related other series are a.lso availat)le fron the authors on reeuest.
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FOOTONTES

1 The  te rm r rgenera l  pu rposes  o f  gove rnmen t r r  was  taken  f rom the  unpub l i shed
documen t  I ssues  o f  Domin ion  o f  Canada  Bonds  and  T reasu ry  B i l l s  S ince  1908
prepared  by  the  Bank  o f  Canada .

2  T reasu ry  b ' i  11s ,  no tes ,  and  depos i t  ce r t j f i ca tes  a re  en t i r e l y  d i r ec t
deb t ;  however  T reasu ry  bonds  a re  i ssued  i n  bo th  d j rec t  and  gua ran teed  fo rm.

3  Examp les  o f  f o re ign  denomina ted  gua ran teed  deb t  a re  Canad ian  Nor the rn
Ra i lway  i ssues ,  Grand  T runk  s tock ,  and  S t .  John  Harbour  Commiss ion  bonds
wh i ch  we re  a l l  a l so  i s sued  o f  domes t i c  denomina t i on .

4  Vy 'e  ane  i ndeb ted  to  Pau l  Boo the  fo r  po in t i ng  th i s  ou t  t o  us .

5  Thanks  go  t o  Dav id  Adamo  fo r  supp i y i ng  us  w i t h  t h i s  da ta ,  and  f o r
he lp fu l  conve rsa t i ons  rega rd ing  t he  ava j  l ab i l j t y  o f  seconda ry  secu r i t y
marke t  p r i  ces .

6  The  exac l  f o rmu la  used  f o r  t h i s  ca l cu la t i on  was  supp l i ed  by  John  K i f f  a t
t he  Bank  o f  Canada ,  and  may  be  f ound  i n  S t i gum (1981 ) ,  110 - i 11 .

7  The  bu l k  o f  bonds  a re  c l ass i f i ed  as  l oans .

8  These  t ab ies  a re  no t  ava i l ab le  on  an  mon th l y  bas i s  p r i o r  t o  1959  hence
the  ca l cu la t i on  o f  ou ts tand ing  deb t  du r ing  the  1937  to  1959  wou ld  no t  have
been  poss ib le  by  d i  rec t  en t r y  o f  amoun ts  ou ts tand ing .  Fo r  t h i s  reason  we
chose  fo l l ow  the  i ssue  and  re t i r emen t  p rocedure  ove r  t he  en t i re  pe r iod .  I n
check ing  ou r  i nven to r y  o f  ou t s tand ' j  ng  i s sues  aga ins t  t ha t  pub l i shed  by  t he
Bank  we  found  tha t ,  excep t  i n  a  hand fu l  o f  cases ,  t he re  was  pe r fec t
co r respondence  be tween  the  two .  Near l y  a l l  o f  t hese  cases  were  due  to
repo r t i ng  e r ro rs  i n  Lhe  Rev iew  o r  i n  t he  S ta t i s t i ca l  Summary  and  i n  a l l
cases  the  d  i  sc repancy  was  reso  l ved .

9  The  p rocedure  used  he re  i s  con ta jned
Canada  Bonds ,  w r i t t en  and  p rov ided  to  us
Canada .

i  n  Ca l  cu l  a t i  n

10  Aga in  he re ,  we  a re  i ndeb ted  t o  John  K i f f  f o r  t he  ex t reme ly  access ib l e
ou t l ' i ne  to  th i s  p rocedure  men t ioned  above  and  fo r  conve rsa t ' i ons  rega rd ing
the  se t t l emen t  o f  Canada  oonos .

11  Fo r  a  more  comp le te  d i scuss ion  o f  t he  va lua t i on  o f  nonmarke tab le  deb t
see  Sea te r  (  1981)  .

12  Due  t o  t he  da ta  l im j t a t i ons  p rev ious l y  d i scussed  f o r  nonmarke tab le  deb t
on i y  annua l  s t a t i s t i c s  a re  ava i l ab le  f o r  t h i s  agg rega te  ove r  t he  1937 -1945
pe r i  od .

13  See  f oo tno te  12  f o r  a  d i scuss ion  o f  da ta  l im i t a t . i ons  p r i o r  t o  J . 946 .

P r i  ces  and Y i  e l  ds  on
at the Ban k
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14  The  t e rm ino logy  "gene ra l  pub l i c "  i s
Summary ,  and  Supp lemen t  t o  re fe r  t o  t he

15  See  foo tno te  12  fo r  a  d i scuss ion  o f

adop ted  i n  the  Rev iew ,
nonbank  p r i  va te  sec to r .

da ta  l im i t a t ' i ons .

S ta t  i  s t i  ca l

16  The  deb t  se r i es  used  j n  th i s  ra t i o  a re ,  f o r  each  coun t r y ,
va lue  o f  g ross  Fede ra l  deb t .  Da ta  f o r  t he  U .S .  a re  ava i l ab le
1,942-1984 per iod and were taken from Cox and Hirschhorn (1983)
(  1e8s) .

the ma r ket
ove r  t he

and  Cox

1 .7  The  secu r i l y  p r i ce  i ndex  used  fo r  t he  U .S .  i s  t ha t  repo r ted  by  Cox
(1985)  fo r  marke tab le  secun i t i es .  S jnce  marke tab le  T reasu ry  deb t  i n  t he
U .S .  i s  a l l  domes t j c  deb t  and  i s  no t  gua ran teed ,  f o r  Canada  we  chose  t o  use
the  marke tab le  secu r i t y -p r i ce  j ndex  fo r  marke tab le  domes t i c  d j rec t  deb t .
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