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French index
linked bonds for
U.S. investors?*

For the U.S. investor, the French bond market has provided positive
real returns, while their stock market has not.

Bertrand Jacquillat and Richard Roll

he scarcity in the United States of “real” se-
curities, with explicit contractual claims tied to com-
modity prices, has long been a cause of amazement.!
Since hedging against inflation would seem to be a
widely shared investment motive, it is indeed hard to
explain the absence of U.S. bonds tied to a general or
to any price index.

The absence of indexed assets is not charac-
teristic of every country. At various times, Argentina,
Austria, Brazil, Finland, France, Israel, Sweden, and
the United Kingdom, among others, have issued
index linked bonds tied to the price of a bundle of
commodities. The purpose of this paper is to sum-
marize some results from a larger study? of the French
case. In doing so, we report the risk and return of in-
vesting in French indexbonds, both in absolute terms
and in comparison with more familiar assets such as
common stocks, ordinary nominal bonds, and short-
term money market instruments. Also, we report how
indexbonds have performed as hedges against general
inflation.

THE SAMPLE AND THE ISSUERS

About sixty index linked bonds were issued in
France during the 1952-1960 period.® They repre-
sented a large part of the new issues of fixed income
securities during that period. In 1961, the French gov-
ernment forbade issuance of new indexbonds, con-
tending that their prohibition would enhance price
stabilization and reduce inflationary expectations.

This research was sponsored by a grant from CORDES
and the Commissariat General du Plan.

1. Footnotes appear at the end of the article.

Two notable exceptions were made later to enable the
French government itself to issue gold linked bonds in
1973 and 1977. As of 1977, 28 of these issues were still
in existence, thus providing a long historical record of
prices. They constitute a large proportion of French
bonds of all types. During the last three years, for
example, indexbonds have represented more than
50% of the total transactions volume on the Paris
Bourse. Our sample includes all such bonds that were
actively traded for at least five years.

Excepting the gold indexbonds issued by the
Treasury, French indexlinked bonds have been issued
by corporations or derivations thereof. In our sample,
eight bonds were issued by public sector corporations
and 26 by private firms. Within this last category, fif-
teen were issued by individual companies and eleven
by syndicates of companies belonging to the same in-
dustry. Table H lists the 35 index linked bonds in our
sample along with their most important characteris-
tics.

CHARACTERISTICS OF THE INDEXATION

Several types of indexation have been used.
Eight bonds are linked to a single commodity’s price,
one to gold and seven to another commodity. The
non-gold commodities are products manufactured or
serviced by the issuer. For example, in the case of
Electricité de France (EDF), the French state monopoly
for producing and distributing electricity, the index is
the price per kilowatt hour. A second category of
indexation involves sales volume in monetary units.
Sixteen bonds belong to this category. In the case of
bonds issued by a syndicate of companies belonging to
the same industry, the sales volume of the entire in-




dustryis employed as anindex. Ina third category, the
index is related to financial performance of the issuing
company — either dividends (nine issues) or earnings
(three issues). These should probably be termed "“par-
ticipating” bonds rather than ““indexed”” bonds since
their performance might be more akin to a U.S. con-
vertible bond.

Clearly, bonds indexed to earnings or to divi-
dends have less than perfect linkage to the purchasing
power of currency. This is also true of bonds linked to
single prices, or to sales volume. In all instances, rela-
tive price changes could conceivably affect substan-

tially the bond’s value as an inflation hedge. On the
other hand, a portfolio of such bonds, each member
being linked to a different price, sales volume, or
financial result, might confer a reasonable degree of
protection against general inflation. Furthermore, the
existence of different linkage covenants implies that
individual investors can tailor a portfolio that matches
their own consumption bundle, at least approxi-
mately.

A peculiarity of French linked securities is that
coupons and principal reimbursement are often linked
differently, usually to the same index but with differ-

TABLE A

Summary Measures of Returns on French Stocks, Ordinary Bonds,
Indexbonds, and Short-term Loans, 1960-1975.

Series Average Annual Standard Deviation
Return of Returns

Nominal Returns (in $)

1. Common Stock 2.968 13.193

2. Ordinary Bonds 7.865 6.209

3. Indexbonds 9.989 6.96

4. Gold Bond?® 11.25 18.62

5. Short-Term Interbank 6.066 2.632
Loan Rate

6. U.S. Consumer Price 3.976 3.00
Index

Excess Returns (in $)

Stock less Short-Term -3.10 13.44

Interest

Ordinary Bonds less 1.80 7.058

Short-Term Interest

Ordinary Bonds less 4.91 15.31

Common Stock

Indexbonds less Short- 3.92 7.155

Term Interest

Indexbonds less 2.12 3.07

Ordinary Bonds

Indexbonds less 7.022 15.553

Common Stock

Real Returns

Common Stock less U.S. —-1.01 13.81

Consumer Price Index

Ordinary Bonds less 3.92 7.155

U.S. Consumer Price Index

Indexbonds less 6.01 6.864

U.S. Consumer Price Index

Gold Bonds less U.S. 7.27 16.78

Consumer Price Index

Short-Term Interest less 2.09 1.672

Us. Consumer Price Index

Number of Years with Annual Rate of Return

Returns (and year)

Positive Negative Highest Lowest
8 8 22.43 —15.99
(1968) (1963)

15 1 21.03 -7.52
(1973) (1968)

15 1 21.44 —6.08
(1973) (1969)

12 4 65.93 —5.86
(1975) (1967)

16 0 10.90 3.52
(1974) (1962)

16 0 11.49 .65
(1974) (1961)

7 9 17.15 —30.92
(1972) (1974)

10 6 13.97 —15.42
(1973) (1969)

11 5 28.86 —29.95
(1974) (1969)

12 4 15.75 —13.98
(1960) (1969)

12 4 8.89 -1.35
(1975) (1971)

11 5 37.39 —28.51
(1974) (1969)

6 10 20.11 —31.51
(1961) (1974)

12 4 14.35 —13.46
(1960) (1969)

15 1 18.30 -12.02
(1960) (1969)

11 5 58.84 —8.88
(1975) (1967)

14 2 4.56 —1.35
(1970) (1973)
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ent weights. All but one (EDF 1959) have some linkage
of both coupon and reimbursement.

INDEXING & TECHNIQUES

For most of the bonds, the formulae of indexa-
tion are linear piecewise, i.e.,

Ci=ac+a, Py
Vi=be+b, Py

when P, > 0; otherwise C, = a,and V. = by; where C,
and V, represent the monetary value of coupon and
repayments of principal in year t; a,and b, are the base
coupon and principal payments that are also the min-
imum payments; Py, is the percentage increase in the
index; and a, and b, are coefficients of proportionality
inreaction to an increase in the index. For example, the
indexbond GIS 1955 has the following indexation for-
mula:
C, =550+ .60 5t = st
1954
St — Sioss

1954

V, =100 + 12

where S, is sales volume of GIS* in year t. The mini-
mum coupon and reimbursement of principal are
5.55FF and 100FF, respectively. When there is a 10%
increase in sales volume vis-a-vis the reference year
1954 (which was just before original issue), the coupon
is increased to 5.56"F, a rise of 1.1%; the principal
payment rises by 1.2% to 101.2"F. Full indexation of 1
to 1 between the increase in the value of the index and
the value of payments is rare. The span of indexation
varies between 1 to 1 and 1 to 1/30, depending on the
issue. The system just described is the most frequent,
although some of the more widely traded bonds have a
different scheme.

One of the most widely held bonds — Caisse
Nationale de 'Energie 3%, 1952 — will provide a de-
tailed example of an indexation system. This “bond” is
actually an annuity designed to indemnify former
shareholders of nationalized electricity producing and
distributing companies. The constant annual base
payment, 4.08% of the original indemnisation value,
represents both interest and principal reimbursement.
(There is no final large principal balloon payment as
with ordinary U.S. bonds.) The payments began in
1952 and will continue through 1966. The aggregate
premium for indexation is 1% of the combined sales of
Electricité de France (EDF) and Gaz de France (GDF).

The proportion of base interest each year is de-
termined by standard annuity tables (each outstand-
ing bond receives a nominal coupon of 3%), while
principal repayment is made to bond holders drawn at
random. On June 1, 1974, for example, the base in-

terest payment was 1.95% and the base principal re-
paid was 2.13% of the original total value of the secu-
rity (963,960,104.98FF). Holders of non-retired bonds
in 1974 received 1.95/4.08 = 47.8% of the total pay-
ment. Bondholders drawn for reimbursement re-
ceived the complementary portion as their premium.
Thus, in 1974, they received 2.13% of the original total
issue value plus 52.2% of 1% of the aggregate sales of
EDF and GDF. Since the number of outstanding bonds
decreases over time and since the sales of EDF and
GDF seem to be growing geometrically, a bondholder
benefits greatly when he is lucky enough not to have
his bonds drawn for reimbursement in the lottery.

The premium is now much larger than the nom-
inal coupon or nominal principal repayment. In 1974,
for example, after the 12% withholding tax on the
nominal coupon, each non-reimbursed holder of a
100FF nominal value bond received 16.9"F in interest.
Each holder of a bond drawn for reimbursement (of
100 nominal value) received 565.62"F. During the last
ten years of the issue’s life (in the 1990s), the bonds
that remain outstanding will receive extremely large
payments because the 1% premium will be divided
among a much smaller number of bonds and will very
likely be multiplied by a much larger base.

The index is published officially only once a
year, but monthly estimates are available from EDF
and GDF with about a two-month lag.

The essential characteristics of the two gold
linked bonds are also worth mentioning. The better
known is the 3.50% of 1973, which resulted from the
consolidation of two bonds previously issued in 1952
and 1958; it is called the PINAY-GISCARD bond after
the two Secretaries of the Treasury at the times of issue
of the original bonds. It is indexed to the arithmetic
average of the prices of the 207" Napoleon coin for the
last 300 trading days. The other bond, the 7% of 1973,
is linked to the European Unit of Account (EUA),
which in turn is linked to gold.

RESULTS

This section presents performance results for
French index linked bonds in absolute terms and rela-
tive to common stocks, ordinary bonds, and short-
term assets. The CAC (Compagnie des Agents de
change) index was used to measure common stock re-
turns. The CAC index is a value weighted index of 430
French stocks representing over 90% of the total
French market capitalization. To measure the returns
on ordinary bonds, we constructed an equally
weighted index of ordinary bonds matching the
indexbonds in every characteristic. Short-term inter-
bank loan rates collected in IMF Statistics [1960-77]
were used as a proxy measure of short-term risk-free



rates in France. The period covered is 1960-1975 inclu-
sive.

The point of view is that of a U.S. investor who
has committed some of his funds to the French finan-
cial market. Franc-denominated nominal returns on
each type of asset (stocks, bonds, and short-term in-
terbank loans) were translated into nominal dollar re-
turns by the spot exchange rate prevailing at the end of
each period. Real returns were computed by deduct-
ing rates of change in the U.S. consumer price index.

Theresults are given in a set of self-explanatory
tables. Table A presents summary statistics: the mean
annual returns, standard deviations of returns, num-
bers of positive and negative annual returns, and
largest and smallest annual returns. Table B through F
(no Table E) present dollar-denominated holding
period returns for all available combinations of hold-
ing periods from 1960-1975.° Table G gives correlation
coefficients among the holding period returns on dif-
ferent types of assets (tables showing holding period

TABLE Bl

Common_Stocks

Annual Dollar-Dencominated Holding-Period Returns

To the
End of From the End of
1959 1960 1961 1962 1963 1264 1965 1966 1967 1963 1969 1970 1971 1972 1973 1974
1960 4.21
1961 12448 20.76
1962 8. 05 997 —-0.81
1963 2.04 1432 -8,40-15.99
1964 lel3 036 —6043 —9.25 —2.50
1965 —0e Q7 —0e93 =635 —84.20 —-4.30 —-6,.11
1966 —1e¢57 —2e53 —7e18 ~8.78 -6e37 —-8431-10.52
1967 —1.01 —1476 -5451 —6445 —-4,06 —4.59 ~3.82 2487
19488 O0s44 ~0e03 —-3.00 —-3.36 -0.84 -0.42 1e47 746 12,06
1969 264 2447 0.18 0s32 3.04 4415 6471 12445 17.25 22443
1970 2. 15 195 -0.14 —-0.06 2422 3.01 4483 8467 10460 9487 —-270
1971 1487 1466 —0425 —0e13 178 2439 38l 6,68 7.63 6.15 -1.99 —1.28 )
1972 3444 3.38 1.80 2.06 4.06 4.88 6.45 9,28 10.56 {0.19 6.10 10.50 22.28
1973 3.58 3.53 2410 2. 36 4019 4.94% 6e32 8.72 9e70 9.23 5.93 8.80 13.84 S«40
1974 2.01 1.85 Q039 049 1.99 2e44 3.39 S5.13 Se45 4435 De74 1.60 2455 —7e31-20.02
1975 2e96 2.88 1260 179 3.27 3.79 4.78 6ed8 6e94 620 3.50 4e74 6a.24 0«90 —1.36 17.31
TABLE C1
Ordinary Bonds
Annual Dollar-Denominated-Holding Period Returns
To the
End of From the End of
1759 1960 Tyl 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
1960 15.79
1961 12.01 Ba28
1962 10.31 7«57 6,90
1963 9.60 7«53 7.18 7a46
1964 8.97 726 V.93 0e9S5 Le4da
1965 8.62 7.19 8.92 633 bae0O7 689
1966 3,00 6.71 6430 65428 S5.88 3460 4.31
1967 759 6ea2 6.11 596 S5.58 5629 4449 4.68
1968 7456 5453 6.29 6.18 S.93 5.80 5.43 600 731
1969 6405 4497 4456 4423 3469 3.14 2420 1449 —0a410 —7e52
1970 S.81 3.81 4443 4013 3.65 3.18 2.34 1.97 1607 —-2.05 3Je42
1971 6.55 S.71 Se 45 5429 S5.02 4482 4447 4451 4.46 352 F403 14.64
1972 6e90 6416 e 97 5498 570 Se61 Se4d?2 S5.61 5480 Sed2 Fe73 12488 11413
1973 7491 7.30 7e22 7425 723 7432 7.37 7.81 B8a.34% B2a54 12455 15460 164,08 21.03
1974 7.97 7.41 7.35 7.39 7.38 7.47 7.53 7.94 Bedl" Ba59 ITeBl 13.91 1366 14.93 8.84
1975 7.87 7634 7.28 7.3t 7430 7437 742 T«77 815 B8e27 10290 12440 11.84 12.08 760 He37
TABLE D1
Index Bonds
Annual Dollar-Denominated Holding-Period Returns
To the
End of From the End of
1359 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
1960 19.74
1961 1590 12.07
1962 13,31 10409 8a11
1963 12,76 10.44 Ge62 11l.14
1964 11.36 9,25 B.I? 8,43 5,72
1965 10.65 8483 8,02 8.00 643 7a.13
1966 9.68 8.00 7+19 6+96 557 S5.49 3«86
1967 8.91 736 6e57 627 S« 0S 4482 3«67 3449
1968 8.90 7455 6.90 6.70 S5.81 5.84 5.41 6.18 8.88
1969 7«80 6.03 5428 4.88 3.83 3445 253 209 1e40 —-6G408
1970 Te21 S«925 5a.27 4.92 4403 3.75 3.07 288 2067 —-0443 He22
1971 Te71 be.62 608 Se8S 5.19 Sell 4.78 4.96 5.33 4,14 926 13.29
IS72 8413 7.17 5472 658 6.08B Be.12 5.98 565433 562I0 6,40 10457 13.24 13.79
1973 9.08 8.26 7.95 793 7.061 782 T«91 8.49 Q932 Fedl 13428 1597 1731 2144
1974 9.64 B.92 B8.67 8.72 B«50 8.78 8.96 Fe60 1087 10674 14410 16632 1733 1941 1737
1975 Qe 99 9.34 9.14 Q22 .06 .37 Fa5Y9 1023 1107 11238 14229 151l 1681 18402 1631 15.25
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TABLE F1

Short-Term Interbank Loans

Annual Dollar-Denominated Holding-Period Returns

To the
End of From the End of
1959 19350 1961 1962 1963 1964 19¢S 19606 1967 1368 1969 1970 1971 1972 1573 1974
1960 399
1961 3,87 363
1962 3477 3.061 352
1963 371 3,58 352 3453
1964 3e 86 3.80 3.83 3.99 3.50
1965 390 3486 390 4.03 4231 4408
1966 3.97 3.94 3499 4411 4432 4e21 443
1967 4,03 4402 4.03 4019 4.37 4.31 et He552
1968 4420 4.7 429 4,41 4460 4462 4481 453 4.04
1969 4ed3 4253 4y 654 4480 5201 Bell 538 6.905 S 86 fe90
1970 3.92 3.90 3.93 3.98 4403 3497 3.95 4410 3.33 3.07 F.88
1971 425 4.26 4432 4.41 4453 4.53 4461 4486 4440 4.68 8.88 719
1972 1e7% 4480 4.90 5404 S5e21 529 3647 5482 570 Cel? .47 8.92 S.14
1973 5«05 512 Se24 S«39 S.58 S5e 70 SeG1 ©.P7 625 6.73 934 Ba94 700 700
1974 Hae 30 S5.14 Ge33 64586 6.84 7407 7e41 7T.91 8.12 384 11435 11455 11416 13422 10490
1975 Se 67 2 ef0 7.037 736 7+ 6R 7TeQ7 B« 360 8,92 7223 1Je30 12429 12404 12602 14,47 13,94 1122
TABLE G

Correlation Coefficients for Dollar-Denominated Annual
Returns on Various French Assets

28 Correlation Correlation Coefficients or Standard Deviations
{on diagonal

% Arithmetic Mean Common Nominal Index Gold Interbank CPI
; Annual Return Stocks Bonds Bonds* Bond Loans (U.s.)
[ r
g Common Stocks 2.968% 13.183%
A=

Nominal Bonds 7.865% ~.1335 6.209%

Indexbonds* 9.989% -.1056 .8974 6.96%

Geld Bend 11.25% .0882 .0882 .456 18.62%

|
Interbank Loans 6.066% .0083 ~.1284 L1156 L7113 2,652%
CPI (U,s,) 3.976% -.0976 . 042 .247 . 6632 .832 3.00%

* Not including the gold linked bond

returns on a year-by-year basis relative to short-term
interest rates and U.S inflation rates are available from
the authors on request).

The tables show thatboth indexed and ordinary
French bonds earned positive real returns, translated
into dollars, during the 1960-1975 period. Although
the average real returns were higher on indexed than
on ordinary bonds, an analysis-of-variance of yearly
returns failed to detect 4 statistically significant differ-
ence. The estimated probability was 39% that the dif-
ference could have occurred by chance.

. Compared to short-term French money market
Instruments, however, indexed bonds had sig-
nificantly higher retyrns. The estimated probability

was only 3.49% th,¢ the average difference in returns
could have occurred by chance.

Indexed bonds also performed better than
French common stocks. Again on a dollar-
denominated basis, the difference in real returns be-
tween indexed bonds and stocks could have arisen by
chance with only a 7.8% probability, although the
dominance of French ordinary bonds over short-term
loans and over stocks had a lower level of significance.
The estimated probabilities that the differences in
mean returns could have occurred by chance were
31% for short-term loans and 21% for common stocks.

As with most statistical analyses, these esti-
mated probabilities presume a random sample period.
Thus, if the 1960-1975 period was atypical for any
reason, the probabilities will not portray the likelihood
of the same events in the future. Many analysts will
findit difficult to accept the proposition thata period is



truly representative when it has displayed a greatly
superior average return for bonds relative to stocks.
Viewed ex post, the 1960-1975 period in France may
have been atypical in the poor performance of equities.
It was, perhaps, also atypical in the extent of com-
modity price appreciation both in France and in the
U.S.; this would have resulted in atypical superior per-
formance for index linked securities.

The correlation coefficients among dollar-
denominated returns on various French assets (Table
G) reveal that common stocks were negatively related
to both kinds of bonds and also to the U.S. inflation
rates. Ordinary and indexbond returns were very
closely correlated. The best hedges against variation in
inflation rates seem to have been the gold bond and
short-term loans. This latter result is consistent with a
more detailed study of asset hedges againstinflation in
the U.S. (See Fama and Schwert [1977]). French

indexbond returns, though positively correlated with
the U.S. inflation rate, were much less correlated than
returns from French short-term loans. Thus, although
U.S. investors would have received a higher average
real return on French indexbonds than on other
French assets, they would have enjoyed less protec-
tion against variations in the U.S. inflation rate. This
might have been a result of the typical contractual fea-
tures of French index securities: they are not usually
linked one-for-one, and thus they appreciate only
fractionally with the index.

Numerous economists have advocated on several grounds
the use of indexation in financial contracts, Fisher and
Keynes among others and more recently M. Friedman (1974)
and Stanley Fischer (1975).

* See Jacquillat and Roll (1977), a methodological companion

TABLE H

The Sample of Indexbonds with Their Index Characteristics

TYPE OF INDEXATION
SALES VOLUME COMMODITY PRICE DIVIDENDS EARNINGS
BOND ISSUE
COMPAGNIE NATIONALE a/ GOLD CITROEN 6%, 1954 ROCHETTE CENPA 6%, 1957
DU RHONE 6%, 1957
Emprunt d'Etat 3.5%, 1973 CITRCEN 5.5%, 1955 PRISUNIC 5.75%, 1956
METALLURGIQUE DE (linked to Gold)
NORMANDIE 5.75%, 1953 CITROEN 5.5%, 1956 SIMCA 5.5%, 1959

GROUPEMENT INDUSTRIEL
DE LA CONSTRUCTION

ELECTRIQUE (GICEL), 6%, GAZ DE FRANCE 5.18%, 1957
1957

CFCAL 6%, 1958
GICEL 6%, 1957

ELECTRICITE DE FRANCE
GICEL 6%, 1958 (EDF) 5%, 1958

GROUPEMENT DE L'INDUSTRIE
SIDERURGIQUE (GIS) 6%, 1953

EDF 5%, 1953

CAISSE NATIONALE DE
L'ENERGIE 3%, 1952.

SOCIETE CHIMIQUE DE
GERLAND 5%, 1956

SOCIETE NATIONALE DES

PETROLES D'AQUITAINE 6.65%,
1958

PETROFIGAZ 6%, 1958
MICHELIN 5.5%, 1955

VALLOUREC 6%, 1958

x

SOCIETE NATIONALE DES CHEMINS

GIS 6%, 1954 DE FER FRANCAIS (SNCF) 5.5%, 5.75%, 1954
1956

GIS 5.5%, 1955
SNCF 5.5%, 1857

GIS 5.75%, 1957
SNCF 6-6.5%, 1958

GIS 6%, 1958

SAINT GOBAIN PONT A
MOUSSON 6%, 1958

FRANCE DUNKERQUE
5.51, 1955

FRANCE DUNKERQUE
5.5%, 1956
SACILOR 5.5%, 1959

FORGES DE STRASBOURG
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paper to Ibbotson and Sinquefield (1976), applied to French
data.

? For a detailed presentation of the French experience with in-

dexed bonds, see Rosental (1969). For the other countries see
OCDE (1974).

* GIS is an acronym for “Groupement de I'Industrie Sidérur-

gique,”” a consortium of companies in the iron and steel in-
dustry.

7 Although the empirical results go as far as 1975 only, the in-

clusion of years 1976 to 1978 would not have affected ser-
lously the average results. At the end of 1978, the CAC index
was at its 1975 level after two “‘bad”’ years, 1976-1977, and a
strong upturn in 1978 following the March elections. The
inflation rate stayed in the vicinity of 10%.
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