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FOREIGN PORTFOLIO INVESTMENT IN CANADIAN BONDS
by Lucie Laliberté

INTRODUCTION

Non-resi dents have been sharply increasing their investnent in
Canadi an bonds since the eighties. By 1995, these hol di ngs
amounted to $330 billion or al most 40% of all Canadi an bonds
out standing. The interest they earned on these hol di ngs ($25
billion in 1995) continued to be the driving force behind
Canada's Current Account deficit.

Wth the magni tude and the w de diversity of Canadi an bonds
held by non-residents, it is inportant that adequate and
consi stent statistics be maintained on these series. This is
facilitated in Canada by using a detailed and conpl ex
statistical system to process these series.

In a nutshell, the Canadi an system uses various detail ed
characteristics on each specific bond to generate statistics
which are integrated in Canada' s Bal ance of paynents and

I nternational Investnent Position. This docunent reviews how
these statistics are generated. A first part describes the
vari ous prices which are used to val ue bonds, notably the

val ue used to neasure foreign hol dings of Canadi an bonds
outstanding at the end of a period. The next part describes
met hods which can be used to calculate inconme to non-residents
(Canada accrues the expense inconme of the Canadian issuer). A
third part covers capital transactions with non-residents in
Canadi an bonds. Next reviewed is the reconciliation between
the capital transactions and the positions outstanding. A
final part describes the comm ssions earned by and paid to
non-residents on tradi ng Canadi an bonds.

The statistics described in the aforenenti oned parts can be
gener at ed because of the very detail ed characteristics on
Canadi an bonds which are maintained in the system Each
Canadi an issuer is identified by name, sector (federal
governnent, private conpany, etc.), industrial classification;
each bond held abroad is |listed with the dates of issue and of
maturity, the currency of issue, the interest rate, the timng
of paynents of interest, etc.; and foreign holders are
identified on the basis of their respective country of

resi dence, when avail able, or at |east by broad geographical
area and whether or not they are related to the Canadi an

i ssuers.

The system is being currently redesigned to increase its functionality.

Balance of Payments Division
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1. BOND PRICING

Fromthe tine a bond is issued through to the tinme it is
redeened, its price fluctuates largely as a result of
movenents in interest rates in the market. |In the Canadi an
statistical system four prices are naintained: issue prices,
maturity prices, book value of the issuer and market prices at
year-ends. Each of these prices is in turn used to derive
related statistics. For exanple, the prices on new issues are
used to derive capital flows on new issues while maturity
prices are used to generate retirenents. Both new issue and
retirement prices are used to assist in conpiling yields on a
bond. The book value of the issuer is currently used to val ue
t he amounts out standi ng on bonds and work is underway to val ue
bonds out standi ng at market prices.

1.1 Issue prices

The issue price represents the proceeds received by the issuer
when issuing the bond. At the tinme of issue, the bonds are
generally priced at the prevailing market price. This market
price is in turn equivalent to the present value of the stream
of future paynents, that is the coupons and capital discounted
at the market interest rate.? |f the coupon rate is set
equivalent to the prevailing interest rate, the issue price
will be the same as the maturity price. |If the coupon rate is
different fromthe prevailing interest rate, the issue wll be
priced at discount or premumfromthe maturity price.

In general, a bond is issued at a given date and, hence, has
one issue price. There are, however, bonds, especially
Government of Canada bonds, which are issued in tranches over
a period of tinme. Each tranche has the same maturity date and
coupon rate of an existing issue, but the issue price of
tranche varies according to the interest rates prevailing at
the tine the tranches were issued. Hence, each of these bonds
has as many issue prices as there are tranches.

for an illustration please refer to Appendix 1.

Balance of Payments Division
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1.2 Maturity prices

The maturity price® is the amount the issuer will pay the

hol der at the date of redenption of the bond. As nentioned
previously, it is the future value of the principal after the
coupons have been paid out.* The maturity price of a bond is
the sane as the market price which will prevail on that bond
at the date of its maturity. In other words, the maturity

val ues for bonds outstanding are a m xture of market val ues at
different future points in tine.

1.3 Book value price of the Canadian bond issuer

Book val ue tracks the cost plus the income accrued but not
paid out. The book val ue can be calculated fromdifferent

vi ewpoi nts. Fromthe point of view of the issuer of a bond,

t he book value is the issue price plus the incone accrued but
not yet paid out. Fromthe viewpoint of the holders of the
bond, the book val ue consists of the acquisition cost plus the
i nconme earned but not yet received. Reflecting that the

hol ders of Canadi an bonds may have bought their bonds at
various prices, there will be as many book val ues for the

hol ders as there are prices and tinmes at which the bonds were
bought .

In the Canadi an statistical system only the book val ue of the
i ssuer is maintained. This book value is made up of the issue
price plus the inconme expensed but not paid out by the issuer.
The incone expense is calculated as the accrual of the coupon
pl us the accrual of the difference between the issue price and
the maturity price. Hence, at any given tinme, the book val ue
of the issuer is made up of three parts: the issue price, the
coupon accrued by not yet paid out and the anortization of the
di scount/premum if any, between the issue and the maturity
prices. This book value is currently used to val ue al
Canadi an bonds outstanding in Canada's | nternational

| nvest ment Position. This nmethod of inconme cal cul ation
follows the debtor principle in that it calculates the

i nvest ment incone expense of the debtor (as opposed to the

i ncome earned by the foreign creditor). For nore details on
possi bl e i ncone cal cul ations, please refer to section 2 on

i ncone.

%often referred to as par, face, principal and redemption value.
“please refer to Appendix 1 for an illustration.
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1.4 Market prices
1.4.1 Description of market prices

The market price is the price which would be used to sell or
acquire a bond at a given tinme. Throughout its lifetine, a
bond will have many market prices depending upon the tine at
which the value is taken. For instance, the issue price is,
in nost cases, the market price which prevailed at the tine
the bond was issued and the maturity price is the narket price
whi ch prevails at the tine the bond matures.

When val ui ng several bonds, such as when neasuring positions
at a giventine, it is extrenely inportant to use a common
yardstick, that is to use prices which are conparable. A
preval ent and m sl eadi ng neasure in val uing positions

out standi ng consists in adding the maturity (or par) val ues of
bonds. Such val uation ignores conpletely the tine val ue of
nmoney, a mgjor factor in valuing bonds. For exanple, a 10%
bond with a par value of $100 due in the year 1997 will have a
significantly different price than a simlar bond due in the
year 2025; the differences are even nore accentuated with
deep di scount bonds. Wiile not perfect, a nore appealing

val ue consists in using the prices of bonds which prevailed in
the market for the period at which the neasurenent applies.
This measure, which is referred to as the nmarket price

val uation, has been adopted internationally as the standard in
nati onal accounting to value positions outstanding at a given
time. Its main advantage is that it uses prices which are
conparable at a given tinme. This advantage outwei ghs sone
shortcom ngs i nherent in market price valuation, such as

val uing an entire stock of bonds with a marginal price, that
is the market price at which the last transaction occurred, or
woul d occur if there was a transaction. Oobviously, if al
bonds were sold or redeened at once, the market price would
drop drastically. It is unlikely that all bonds are to be sold
or redeened at once and the market price valuation remains an
appeal i ng yardsti ck. Al t hough not yet incorporated in
Canada's official series, plans are to publish the market
price valuation of bonds in the near future.

Balance of Payments Division
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1.4.2 Derivation of market prices

In the Canadi an system the market prices are either observed
from bond trading survey in the nonth precedi ng the val uati on,
or calculated. To the extent that bonds are traded in the
nmont h precedi ng the period of valuation, such as Decenber
tradi ng for Decenber-end val uation, the average price on such
trading is used as the proxy for market prices on the bonds

t raded.

For bonds whose market price are not readily avail able, the
system devi ses a market price using as proxy the present val ue
of all the future stream of paynents of the bond:

N
Present value :ZL + L
t=1(1+i)" (1+i)N

wher e Cis the coupon rate tinmes the maturity val ue
i.e. coupon interest for the year

N is the nunber of years left to maturity
Mis the maturity val ue

| is the market yield of the bond

The coupon rate (C), the nunber of years left to maturity (N)
and the maturity value (M are readily available fromthe
characteristics of the bond. The market yield (i) of the bond
is the nost difficult conmponent to obtain as it enbodies the
credit risk of the issuer as well as the credit conditions in
the financial markets at the tinme the valuation is conducted.
On the basis of a conplex m xture of nmarket observations and
derived data®, the systemgenerates yields for a broad range
of bonds. Each bond is then assigned a yield which is

i ncorporated into the above equation to carry out the present
val ue cal cul ation

Wiile it factors in certain variables, the present val ue
remai ns, however, only a proxy for market price since it

*for a detailed application of the formula, please refer to B. Nichols, The yield matrix for
Canadian bonds in the Debt Inventory System, September 1995.
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i gnores other pertinent variables®. Anong the variables taken
into account, the calculation first reflects that the price of
the security noves in an opposite direction to the change in
interest rate(the market risk, also known as the interest
risk); and that the higher the coupon rate, the |less the
price of the security will change. Second, the yield is
selected to reflect some of the risk that the issuer may
default (credit risk or default risk). Third, the yield is

al so selected to reflect to sone extent the marketability (or
liquidity risk) of the security, that is the ease at which a
security can be sold at or near its true value’. The sel ection
of the yield also takes into account sone of the exchange rate
ri sk by using the changes of interest rates in foreign markets
for foreign currency denom nat ed bonds.

The present val ue nmeasurenent ignores, however, other factors
whi ch are bound to affect the market price of specific bonds.
First, it does not take into account the call risk, that is
the risk that a bond may be retired prior to maturity. This
risk is prevalent for sinking funds issues, issues with
cal l abl e provisions as well as nortgage-backed securitiesé.
Second, it assunes that the coupon wll be reinvested at the
yield rate and, as such, ignores the reinvestnent risk (also
called the interest-to-interest risk). Third, it also ignores
the yield-curve (or maturity risk)as sonme yields are obtained
by assuming certain relationships anong different maturities;
if these rel ationshi ps change, the various yields derived from
these rel ationships are affected. Fourth, it also ignores the
greater volatility in market prices for bonds wth enbedded
options. Fifth, the calculation of market price does not take
into account the inflation or purchasing power risk, which is
the 1 oss in purchasing power of coupon and principal flows in
times of high inflation. Finally it does not take into
account risks attached to political or other events.

®please refer to Fabozzi, Frank J. and Fabozi T. Dessa, The Handbook of Fixed Income
Securities.

"normally evidenced by the size of the spread between the bid price and the offer price quoted
by the dedler.

8in case of mortgage-backed securities, this risk is called prepayment risk reflecting the fact
that the owners may prepay or extend all or part of their mortgage.

Balance of Payments Division
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2 INCOME FROM HOLDING BONDS

2.1 Description of income

| nconme from bonds can be calculated in a nunber of ways which
represent variations of two main nethods: the cash (realized)
met hod or the accrual (expected) nethod. Under the cash

nmet hod, inconme can be narrowy recogni zed only when coupons
are cashed (Case 1); a broader type of cash incone is to
recogni ze the recei pt of coupons as well as the difference
bet ween the cost and the selling prices (Case 2). Under the
accrual nethod, a narrow type of incone is to accrue only the
coupons (Case 3); and a broader type consists in also
accruing the fluctuations in the prices of bonds (Case 4).
Cases 2 and 4 recognize as incone the fluctuations in the
price of the underlying bond on the basis that the price of
bonds enbodi es expectations on future incone.

Cash(realized) Accrual( expect ed)
Coupon Coupon and capital Coupon Coupon and capital
(Case 1) (Case 2) (Case 3) (Case 4)

2.2 Calculation of income®
Case 1-Cash coupon
Incone is sinply the product of the coupon rate and the

maturity value and is recogni zed when paid out.® Under this
met hod, zero-coupon bonds do not earn incone.

a simplified exampleis provided in Appendix 2 to illustrate the various cases.

%nterest on bonds issued in North America and Japan is generally paid every six months while
interest on bonds issued in Europe is paid annually.

Balance of Payments Division
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Case 2-Cash coupon and realized capital gain/loss

The incone is nade up of the coupon when paid out; and the
di fference between the purchase (cost) and the selling prices
when the bond is sold. Under this nmethod, any capital
gai n/ | oss between the buying and selling prices is recognized
as incone.

Case 3-Accrued coupon

The incone is made up of the accrual of the coupon with a
correspondi ng interest payable entered in the Capital Account.
Agai n, under this nmethod, zero-coupon bonds do no earn incone.

It should be noted that bonds bought in the secondary market
at a date other than the coupon date contain an el enent of
accrued interest. This accrued interest on the coupon is not
income for the purchaser. It is the capitalized incone

al ready earned by the seller and received as capital fromthe
purchaser in addition

to the market price of the bond; the capitalized incone wll
be returned to the new hol der at the next coupon paynent.

Case 4: Accrual of coupon and capital

The incone is nade up of the accrual of coupon (as in case 3)
as well as of the anortization of the fluctuations in the
price of the bond. Two cases of anortization are presented.

Case 4A- Return of the foreign holder
(Amortization of the difference iIn market prices)

The incone is defined as the accrual of the coupon plus the
anortization of the difference between the narket prices at

t he begi nning of the period and that at the end of the period.
This inconme is referred as the return of the foreign hol der
because it shows how rmuch foreign holders earn fromthe
accrual of the coupons and fromthe fluctuations in narket
prices.

Balance of Payments Division
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Case 4B- Income expense of the domestic issuer!!
(Amortization between the issue price and the
maturity price)

The incone is made up of the accruals of the coupon and of the
difference, if any, between the issue price and the maturity
price. Wen the issue price differs fromthe maturity price!?
the difference is effectively an incone expense (positive for
bonds issued at discount and negative for bonds issued at
premumfor the issuer. The systemanortizes that difference
over the remaining life of the bond using the fornula of
internal rate of return. This difference is not, however, paid
out/received until maturity. Therefore, the cunul ated
anortization is recorded as a payable in the Capital Account,
payable will be paid out/reinbursed at nmaturity.

As noted earlier, there are bonds, especially Governnent of
Canada bonds, which are issued as tranches of an existing
issue. The different tranche prices will in turn affect the
i ncone accruing fromthe anortization of the difference
between the issue and maturity prices. Hence, a bond with
tranches will have several costs reflecting the various issue
prices of the tranches.®®

The incone incurred by the Canadi an issuer is recorded in
Canada's Current Account. This incone is calculated fromthe
poi nt of view of the issuer and, as such, is based on the
debtor principle. The incorporation of such incone in the
Current Account ensures a full concordance with the expenses
recogni zed by the Canadi an issuers. As for foreign hol ders,
their income under this nethod is made up of two conponents:
a current incone accruing fromthe issuer (entered in the
Current Account); and a realized capital gain/loss arising
fromthe difference of the market price and the book val ue of

"“For a detailed presentation, please refer to Réean Tremblay,BP 2000, Calcul de positions et
d'intérét, Statistique Canada, 25 ao(t 1995.

2Extreme examples are zero coupon bonds as well as strip bonds. For ordinary bonds, the
price will be at discount (premium) from the maturity value when the coupon rate is lower
(higher) than the market interest rate. At the time of issue, the price is the same as the
maturity value if the coupon rate is the same as the prevailing interest rate. (An exampleis
provided in appendix 1).

3For the detailed calculation of the income and related book value arising from the tranches,
please refer to Rgean Tremblay, op. cit.

Balance of Payments Division
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the bond (entered in the Capital Account) only if and when
they sell their bonds.

3. CAPITAL TRANSACTIONS

Capital transactions can be broken down into four major types:
new i ssues, retirenents, trade in outstanding securities and
anortization and changes in interest payabl e,

3.1 New iIssues

New i ssues with non-residents are restricted to newy issued
bonds floated directly abroad that is foreign issues and the
portion of global issues floated in the foreign markets. New
i ssues include tranches floated directly in foreign markets at
the time the borrowi ngs occur. Foreign purchases of new
Canadi an bonds floated in the donestic market, including the
donestic portion of global bonds, are classified as trade in
out st andi ng i ssues.

New i ssues denominated in foreign currencies are entered in
the systemin original currencies and the system converts them
i n Canadi an dollars using the noon average exchange rate of
the nonth. \Wen the Canadi an dol |l ar proceeds are known, this
information is instead used to cal cul ate new i ssues.

3.2 Retirements

Retirenents represent the anount of capital reinbursed by the
i ssuer at the date of maturity of the bond. Retirenents are
generated automatically by the systemat maturity. Wile
there is generally one date of maturity, sone bonds may have
several maturity dates as the retirenents are spread over tine
(e.g. sinking funds bond). For bonds issued in tranches, the
system prorates the retirenments according to the weight of the
t ranches'.

Retirements of bonds in foreign currencies are converted in
Canadi an dollars at the nonthly noon average rate in the nonth
of retirement. Again, when the Canadi an doll ar proceeds are
known, this information is used to calculate retirenents.

“Please refer to Réean Tremblay, op. cit.

Balance of Payments Division
-11- Statistics Canada



March 1996
3.3 Outstanding bonds

After having been issued, bonds trade in the secondary market
as outstanding securities. Trading involving residents and
non-resi dents on Canadi an bonds is largely on donestic issues,
especi ally Governnent of Canada bonds. Three cases of trading
require special treatnment: bonds under repurchase agreenents;
bonds whi ch have been stripped; and trading which is reported
as aggregates instead of on a bond by bond basis by few
security deal ers.

Bonds traded under repurchase agreenents are effectively

| oan/ borrowi ngs where bonds are used as collateral. Hence,
the trading in such bonds need to be reclassified as

| oan/ borrowi ng. This can easily be done for those financi al
internediaries who identify separately the trading involving
repurchase agreenents. For the others, the system matches,
for each financial internediary, the sale and purchase of the
sane securities in a single nonth and treats such tradi ng as
repur chase agreenents.

Transactions invol vi ng bonds whi ch have been stripped are
processed as transactions in bonds but are not yet reflected
in positions in the Canadi an system

The strip or zero coupon bond first appeared In Canada iIn
1982. It i1s created by a dealer acquiring a block of
existing high quality bond and then physically separating
certain individual interest coupons from the underlying
residue. These two units are then sold separately at
significant discounts to their face value. The bond
residue consist of principal plus undetached semi-annual
interest coupons between the call date and the bond
issue"s maturity date. Holders of strip bond receive no
interest payments. Instead, the bonds are purchased at a
discount at a price that will result in a certain
compounded rate of return.®®

Wrk is underway to find a procedure to reflect strip bonds in
the positions. At issue is whether or not to link the strip
bonds to the original bonds or to treat the strips as new
bonds. If the strips were to be linked to the original bond,
that is to showthemas a liability of the initial issuer, it
wi |l be necessary to neutralize the original bond in the
inventory and to replace it with the totality of its strip
conponents wth as many bonds as there are strips (as

*The Canadian Securities Course, 1993, page 158.

Balance of Payments Division
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illustrated in Appendix 1). |If, on the other hand, it is

deci ded to show the strips independently of the original bond,
the issue is howto present the strips. Should they be shown
as liabilities of the financial institutions which stripped
the bonds? In any cases, the strips will show as zero
interest bonds in the inventory.

There are al so bonds which are not identified on a bond by
bond basis by few security dealers for a nunber of reasons.
These bonds are regrouped by sector and treated as a conponent
of a synthetic single issue of the sector (e.g. bonds issued
by provinces).

Once adjusted to exclude bonds under repurchase agreenents and
strips, the systemchecks if each bond traded resides in the
inventory as having been issued.! The market prices of both
sal es and purchases for the nonth are entered as transactions
in the inventory, with these sal es/ purchases being al so

reval ued at the book value of the issuers. For bonds traded
the sane nonth and year of a new issue, the system deens the
trading to have occurred at the date of new issue; otherw se,
the trading is deened to have occurred on the fifteen day of
the nonth of trading.

The trading in bonds does not cover derivatives contracts

whi ch can be carried out on bonds, such as swappi ng the
interest or the currency. These derivative contracts, when
recorded statistically, are classified, for the tinme being, as
short termassets/liabilities in Canada's Bal ance of Paynents
and I nternational |nvestnent Positions.

3.4 Amortization and changes iIn interest payable

Anortization arises fromthe incone accrual of the changes in
prices. Changes in interest payable arise fromthe accrual of
t he coupons. These two conponents represent the
capitalization of that portion of income which has been
recogni zed but which has not yet been paid out.

1°1f not, an adjustment is made in the inventory to birth the bond as a new issue.

Balance of Payments Division
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4_. RECONCILIATION BETWEEN CAPITAL FLOWS AND POSITIONS

The val ue of foreign holding of Canadi an bonds fluctuate from
one period to another as a result of transactions with non-
residents as well fromprice changes in the value of the bonds
held. The basic equation is as foll ows:

Position at the beginning of the period

plus capital transactions

plus changes in the prices of bonds (hol ding gains and
| osses) Y’

equals position at the end of the period.

The foll ow ng shows the reconciliation between transactions
and positions for bond positions valued at book val ue and at
mar ket price. To the extent that Canadi an bonds are

denom nated in foreign currencies, their conversion into
Canadi an doll ars need al so be taken into account in conpiling
hol di ng gai ns/| osses.

Reconciliation between capital transactions and positions

G ven t,the position at the beginning, t; and t,,
transactions at times i and i+..; and t, the position at the
end of the period, the holding gains and | osses wll be as
fol |l ows:

No attempt will be made here to distinguish neutral holding gain/loss from real holding
gain/loss. For more details, please refer to System of National Accounts, 1993.

Balance of Payments Division
-14- Statistics Canada



March 1996

Canadian bonds denominated Canadian
in Canadian dollars bonds
denominated
in foreign
currencies
Book value Market value
a) bonds held no change plus pl us
throughout the di fference di fference
period due to market |due to
prices at t, exchange
and t, rates at t,
and t,
b) bonds bought plus plus plus
during the period |difference di fference di fference
and held to the due to market |due to market |due to
end of the period |[buying price buyi ng price exchange
t; and the t; and the rates at t
book val ue at |[market price and at t,
t, at t,
c) bonds sold plus plus plus
during the period |difference di fference di fference
and held at the due to market |due to market |due to
beginning of the selling price |selling price |exchange
period t; and the t; and the rates at t,
book val ue at |[book value at |and t,
t, t,
d) bonds traded plus plus plus
(bought and sold) |[difference di fference di fference
during the period |due to market [due to market |[due to
but not held at prices at t; prices at t; exchange
the beginning nor [and t;, and t;, rates at t;
at the end of the and t;,

period

-15-
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5 COMMISSIONS

Commi ssions are incurred every tine a bond is traded.

Initially, donmestic issuers pay foreign financial
internediaries to place or float their new issues in foreign
mar kets. The proceeds from new i ssues show as a credit entry
in the Capital account with a debit entry in the Current
Account to show the anmount that the issuers pay the foreign
financial internediaries. The conmm ssions are recorded at the
time of issue and not spread over the life of the bond as is
suggested in private accounti ng.

Canadi an bonds traded across the border with non-residents are
deened to earn comm ssions for the Canadian internediaries

wi th whom or through whomthe tradi ng occur. Such comm ssions
are inputed since in Canada there is no quoted conm ssions for
tradi ng bonds. Conmm ssions are derived between the bid (offer
to buy) and the offering (offer to sell) prices.

CONCLUSION

In the Canadi an statistical system foreign holdings of
Canadi an bonds are val ued according to four val uations.

First, the issue price is maintained to derive the amount of
new i ssues and, if the issue price differs fromthe maturity
price, to accrue this difference as incone. Second, the
maturity price is also maintained to derive the anmount of
retirements and to conpile the inconme arising fromcoupons as
well as fromthe difference, if any, between the issue and
maturity prices. The book value of the Canadian issuers is
mai ntained to track the i ncone expense incurred by Canadi an

i ssuers which has not been paid out. Finally, the market
price is also maintained in the Canadi an system although it is
yet to be used in the official series in Canada's

I nternational |nvestnent Position.

Positions outstanding at the end of the period can be

calcul ated as the positions at the beginning of the period
plus the transacti ons on bonds plus the hol ding gains and

| osses. Cbviously, holding gains and | osses depend upon the
val uation used to val ue positions outstanding. Bonds val ued
according to the book of the Canadi an bond issuers wl|

produce different hol ding gains/losses than those arising from
val ui ng bonds at market prices.

Two types of incone arise fromforeign holding of Canadi an
bonds: investnment income and inconme in the formof fees and

Balance of Payments Division
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comm ssions (services). The investnent incone on foreign
hol di ng of Canadi an bonds can be cal cul ated in various ways,
ranging froma very narrow cash basis to a full accrual basis.
The incone calculated in the Canadian systemis that incurred
by the Canadi an i ssuer from accruing both the coupon and the
di fference between the issue and maturity prices. | ncone in
the formof services is generated both at the tine of issue
(comm ssions paid by Canadi an issuers to foreign financial
intermediaries for issuing their bonds in foreign markets) and
when tradi ng Canadi an bonds with non-residents (Canadi an
financial internediaries earning comm ssions fromboth the
foreign sellers and the foreign buyers of Canadi an bonds).

The degree of details maintained and the flexibility of the
Canadi an system nake it possible to generate many nore

vari abl es than have been covered in this docunent. Additional
vari abl es generated include the funds that will be needed to
service the debt in the years to conme, taking into account the
coupons to be paid as well as the retirenents which are
expected. An other feature consists in studying in the tine
the termto maturity of the debt and its evol ution throughout
the years. An other feature is to derive a weighted coupon
rate on the external bond liability or the size of the foreign
versus donestic currency portion of bonds held by non-

resi dents.

The possibilities are multiple and they provide a najor
anal ytical tool to a wde range of users frompolicy makers to
private anal ysts and debt issuers.

Balance of Payments Division
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APPENDIX 1: ISSUE PRICE AND MATURITY PRICE

Say, a $100 bond issued in 1995 with a coupon of 10% paid
annual ly and maturing in 2000 will have the follow ng present
value if the prevailing interest rate is 10%

Present 1996 1997 1998 1999 2000
value
as of 1995

10/(1+0.1)
9.09

10/(1+0.1)?
8.26

10/(1+0.1)°
7.52

10/(1+0.1)
6.83

10/(1+0.1)°

6.21

= 10/(1+0.1) 10/(1+0.1? | 10/(1+0.1* | 10/(1+0.1)* | 10/(1+0.1)°
37.91

100/(1+0.1)°

+62.09

=100.00

The $100 present value, which is also the issue price, is nade
up of $37.91 for the coupons and $62.09 for the principal. In
ot her words, the investor disburses $37.91 to receive an
annuity of $10 every year for five years and $62.09 to receive
a lunp sumof $100 in five years, i.e. at maturity.

The issue price is equal to the maturity price because the 10%
coupon rate is the sane as the narket interest rate. |If the
coupon rate was set lower than the prevailing interest rate
(say a 8% coupon rate and a 10% market interest rate), the

i ssue price of the bond would be | ower than the maturity

price:

Balance of Payments Division
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Present 1996 1997 1998 1999 2000
value
as of 1995

8/(1+0.1)
7.27

8/(1+0.1)?
6.61

8/(1+0.1)?
6.01

8/(1+0.1)*
5.46

8/(1+0.1)°
4.97

- 8/(1+0.1) 8/(1+0.1)? 8/(1+0.1)° 8/(1+0.1)* 8/(1+0.1)°
30.31

100/(1+1.01)°
+62.09

=92.40

It should be noted that the discounted val ue of the principal
remai ns the sane at $62.09, but that the discounted val ues of
t he coupons are | ower at $30.31, depressing in turn the issue
price to $92.40. Conversely if the coupon rate was set higher
than the interest rate, the issue price of the bond would al so
be higher than the maturity value. If the bond was issued with
no coupon (zero coupon and strip bonds), the issue price would
be equal to the maturity value discounted at the prevailing

interest rate (that is $62.09 in the exanple above). |In other
words a conventional bond is potentially made up of as many
bonds as are there are coupons and capital. |In fact, both the

coupons and capital are often stripped and sold individually
as zero-coupon bonds.

| ssue price = Maturity price if coupon = interest rate

| ssue price < Maturity price if coupon < interest rate

| ssue price > Maturity price if coupon > interest rate

Balance of Payments Division
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APPENDIX 2: ILLUSTRATION OF INCOME CALCULATIONS

On January 1, 1995, a one-year |ess one day Canadi an bond is

i ssued abroad at discount at $94 with a coupon of 12% payabl e
in June and in Decenber. The bond is bought back in Canada at
$97 on June 30 and sold back abroad at $98 (plus interest
accrued of 3 nonths) on Septenber 31 where it is held to
maturity on Decenber 1995.

J F M A M J J A S 0] N D
Issue/maturity 94 100
prices
Market Price 94 94 94 94 94 97 97 97 98 98 98 100
Market yield(%) 128 | 128 | 128 | 128 |12.6 | 124 | 124 [122 |122 |122 |12
Coupon payment 6 6
Interest payable 1 2 3 4 5 0 1 2 3 4 5 0
Change in int. +1 [ +1 | +1 +1 |+1 [|+1 |+1 +1 |+1 [|+1 |+1 +1
payable -6 -6

Case 1-Cash coupon

I ncone is sinply the product of the coupon rate and the
maturity value divided by 2 and is recogni zed when paid out.
The entries in the BOP are as foll ows:

Q Ql Qll Qv YEAR
Curr. Acc-Incone -6 -3 -9
Cap. Acc. -Bonds +94 -97 +98 - 100 -5
-Change in int. +3 -6, +3 -
payabl e
- Reserves -94 +6, +97 |-3,-98 | +6, +100 |+14
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Case 2-Cash coupon and realized capital gain/loss

The incone is nade up of the coupon and the change in the
price of the bond from purchase (cost) to selling prices.

Q Ql Qll Qv YEAR
Curr. Acc-Income: - coupon -6 -3 -9
-amortization -3 +1 -3 -5
Cap. Acc.-Bonds +94 -94 +97 -97 -
-Change in int. payable +3 -6,+3 -
-Reserves -94 +6,+97 -3,-98 +6,+100 +14

The calculation of this inconme requires that the purchase and
selling prices of the holder be known ($94 and $97 in the
first transaction and $98 and $100 in the second transaction);
and that the difference between these two prices be recorded
as incone. Income of $9 ($6 interest plus discount of $3) in
the first transaction for a return of 9.6% ($9 on a capital of
$94) and of $5 on the second transaction (receipt of coupon $6
m nus $3 al ready advanced plus $2 of capital appreciation).

Case 3-Accrued coupon

The interest is initially calculated in the same way as in
Case 1, that is the product of the coupon rate and the
maturity value divided by 2; the resulting inconme is then
accrued over the nunber of days fromthe tine of the cost,
i.e. the issue price or the purchasing price in the secondary
mar ket .

Ql Qll Qlll QIv YEAR
Curr. Acc-Income (coupon) -3 -3 -3 -9
Cap. Acc.-Bonds +94 -97 +98 -100 -5

-Change in int. payable +3 +3,-6 +3 +3,-6 -

-Reserves -94 +6,+97 -3,-98 +6,+100 +14
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Case 4:

The incone is nade up of the accrua
as well as of the accrual

Accrual of coupon and capital

of the capital

fluctuations in the price of the bond.

Case 4A- Return of the foreign holder
(Amortization of the difference In market prices in

the period)

The incone is defined here as the accrual
well as the anortization of the difference in market prices

fromthe beginning to the end of the period.

March 1996

of the coupon as

of coupon (as in case 3)
arising fromthe

Q1 Q2 Q3 Q4 YEAR
Curr. Acc.-Income: coupon -3, -3, -3 -9
-amortization -3 -2 -5
Cap. Acc.-Bonds +94 -97 +98 -100 -5
-Change in int. payable (+) (-) +3 +3,-6 +3 +3,-6 -
-Amortization (+) (-) +3 +2 +5
-Reserves -94 +6,+97 -3,-98 +6,+100 +14

The incorporation in the Bal ance of Paynents of this incone,
entail identifying whether the capital gain/loss has been
realized or not. |If realized, the gain/loss would show in the
price of bonds sol d/ purchased and, if not realized, an entry
needs to be made under anortization.

Case 4B- Income expense of the domestic issuer?!®
(Amortization between the issue price and the maturity
price)

Usi ng the exanple above, the entries in the bal ance of
paynments will be as follows:

8For a detailed presentation, please refer to Réean Tremblay,BP 2000, Calcul de positions et
d'intérét, Statistique Canada, 25 ao(t 1995.
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Q1 Q2 Q3 Q4 YEAR
Curr. Acc.-Income: coupon -3, -3 -3 -9
-amortization -1.50 -1.50 -1.50 -4.50
Cap. Acc.-Bonds +94 -97 +98 -100 -5
-Change in int. payable (+) (-) +3 +3,-6 +3 +3,-6 -
-Amortization (+) (-) +1.50 +1.50 +1.50 +4.50
-Reserves -94 +6,+97 -3,-98 +6,+100 +14.00

An i nconme of $4.50 is shown to account for the accrual

of

coupon ($1 a nonth) and the nonthly anortization of $0.50
between the issue price and the maturity price. The capital
gain of $3 in the first transaction and of $2 in the second
transaction is enbodied in the sale price of $97 and of the
$100 maturity val ue.

Summary of income calculation

The various ways of calculating income for Current Account
purposes are illustrated in the foll ow ng graph:

Income on Bonds

Case 3
Case 4A
——-— Case4B

L /
. /
\ /
' /
\ /
5 7
N /
Legend 7
Casel |\ 7
;
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N
\ Y
-
/

-10 T T 1
1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
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For the year as a whol e,

March 1996

t he vari ous approaches woul d give the
foll ow ng bal ances of paynents entries

Cash Accrued
Coupon and Capital
Coupon Coupon and Coupon Holder Issuer
(Case 1) Capital (Case 3) | (Case 4A) | (Case 4B)
(Case 2)
Curr. Acc.-Income -9 -14 -9 -14 -13.5
Cap. Acc.-Bonds -5 -5 -5 -5
-Change in int.
payable +5 +4.5
-Amortization (+) (-)
-Reserves +14 +14 +14 +14 +14
Balance of Payments Division
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APPENDIX 3: ILLUSTRATION OF CALCULATING HOLDING GAINS/LOSSES

Usi ng the exanple presented in Appendix 1 on incone, the
reconciliation between capital transactions and positions at
book val ue (BV) and at market value (MV) will be as foll ows:

Cash Accrual
Coupon Coupon and Coupon Coupon and Coupon and
(Case 1) Capital (Case 3) Capital of holder | Capital of issuer
(Case 2) (Case 4A) (Case 4B)
BV MV BV MV BV MV BV MV BV MV
1Q Flow +94 +94 +94 +94 +97 +97 +97 +97 +98.5 +98.5
Valuation 0 3 0 3 0 -0 0 0 0 -1.5
Position 94 o97* 94 o97* 97 97* 97 97* 98.5 o7*
1Q Flow -97 -97 -94 -94 -100 -100 -97 -97 -98.5 -98.5
Valuation +3 0 0 +3 +6 0 0 0 +15
Position 0 0 0 0 0 0 0 0 0 0
nQ Flow +101 | +101 | +101 | +101 | +101 | +101 | +101 +101 +101.5 | +101.5
Valuation -3 -3 -0 -3 - 0 0 0 -0.5
Position 98 101* 98 101* 98 101* 101 101* 101.5 101*
IVQ Flow -100 -100 -101 -101 -103 -103 -101 -101 -101.5 | -101.5
Valuation +2 +2 +3 +3 +5 +5 0 0 0 +0.5
Position 0 0 0 0 0 0 0 0 0 0

*mar ket val ue plus accrued interest on coupon.
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APPENDIX 4: COMMISSIONS ON CANADIAN BONDS

New iIssues

In principle, the informati on on conm ssions should be
obtained fromthe issuers. In practice, however, conm ssions
are estimated as a percentage of the gross val ue of new

i ssues, on the basis of the currencies of issue
(unfortunately, with no distinction made by sectors):

Commissions as percentage of new issues (%)

Uss$ 0.875 DM 3.0 E-CDA 1.875
Pound 3.0 SF 3.0 E-yen 2.0
sterling

Yen 4.0 E-US 1.875 Other 3.0

For foreign issues, the comm ssions are shown as being paid to
the country of issues; for the euro-issues, the conmm ssions
show as being paid to the United Kingdom As is, no

comm ssion is currently cal cul ated on Canadi an donestic bonds
new y i ssued and sold to non-residents. These should be
treated the same way as trade in outstanding securities and
conmm ssions should be derived as percentage of the sale of
such issues.

Outstanding i1ssues

Bond quotations read as foll ows:

Issue Coupon rate Maturity Bid Ask

ABC Company 11 1/2% 1 July/96 99.25 99.75

This quotation would mean that, at the time reported, an
11 1/2% coupon bond of ABC Company which matures on July
1, 1996 could be sold for $992.50 and bought at $997.50

per $1,000 maturity value.
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IT a client decides to sell a bond at a certain price,
the trader will deduct a fraction of a point from this
offering price as profit and make a firm bid for the
bond. Should the client wish to buy bonds, the trader
will add a fraction to the price and make a firm
offering®®

In the Canadi an system statistical, half of the spread between
the bid and ask price is treated as conm ssions with

per cent ages being allocated according to the liquidity in
tradi ng the bonds.

Hal f of the spread is applied to the purchase and the
other half to the sale. The spread applied in Canada is
estimated as a little nore than 1/8 of a point for |ong-
term Canada (i.e. over 3 years) and a rate of 1/20 of a
poi nt on short-term Canada's under 3 years....The spread
is marked up sonewhat for federal governnent enterprise
bonds as well as for provincial governnent and their
enterprises. For nunicipal and corporate bonds, the
spread is estimated at 1/2 of one point. The rate on
bonds i s broken down according to the sector and the
various countries, the Governnent of Canada bonds being
the lowest at 0.48 of 1% and the sal e of corporate bonds
to all countries being the highest at .25 of 1% #°

The system generates conm ssion earnings on both sales and
purchases. For exanple, on sales of $9,000 in Canadi an bonds
to non-residents, conm ssions are cal cul ated as a percentage
of the anmpbunt of sales: the sales will be netted to $8,995 in
the Capital Account and the conm ssions receipts wll show as
$5 in the Current Account. |f a purchase of $9,000 is
recorded, the system cal cul ates $5 of conm ssions and gross up
the capital outflowto $9,005 with a receipt of $5 in the
Current Account. In other words, the Canadi an internediaries
are deenmed to earn conm ssions on both the sales and the

pur chases of bonds to and from non-residents.

¥Canadian Securities Course, 1993, page 154.

2Bruce Nichols

Balance of Payments Division
-27- Statistics Canada



March 1996

BIBL10GRAPHY

Fabozzi, Frank J. and Fabozi T. Dessa, The Handbook of Fi xed
| ncone Securities, Fourth Edition, 1995, 1402 pages.

Inter-Secretariat Wrking Goup on National Accounts, System
of National Accounts, 1993, 711 pages.

Ni chols, Bruce, The vield matrix for Canadi an bonds in the
Debt I nventory System Septenber 1995. Available fromthe
Bal ance of Paynents Division, Statistics Canada.

The Canadi an Securities Institute, The Canadi an Securities
Course, 1993, 454 pages.

Trenbl ay, Réjean, BP 2000, Calcul de positions et d'intérét,
August 25, 1995. Available fromthe Bal ance of Paynents
Di vision, Statistics Canada.

Balance of Payments Division
-28- Statistics Canada



