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1. Introduction

This paper empirically examines a spread trading strategy involving the nse of gold
futures. Spread trades have received little attention in the academic literature despite their
widespread use in markets around the world (Poitras, 1997). The spread trade enables the
investor to take positions on the relative prices as opposed to the price levels. This has
the benefit of being less expensive to execute but most importantly reduces the volatility
of the profits generated from the trade.

One such spread trade is the turtle trade (Jones, 1982). A turtle trade involves buying
a tailed T-bond spread and selling a position in T-bill futures. This means one takes a
long T-bond spread position, and simuitaneously go short on a T-bill futures by an
amount such that the impact of the absolute price level of T-bonds is immunized. A
variation of this trade is to replace the T-bond spread with a gold futures spread and the
T-bill futures position with a Eurodollar futures position. This variation is referred to as
the golden turtle trade (Poitras, 1987, 1990).

The rationale for the goiden twrtle trade is outlined in Poitras (1987). In this trade, the
implied carry of gold futures will be bounded from above by the Eurocash futures rate
and bounded from below by the T-bond spread position. If the gold implied carry
exceeds the Euroraté reflected in the Eurocash future, it is possible to fund cash thréugh
the Eurc market and o invest this cash in the gold futures market by taking advantage of
the arbitfage in the implied carry, Thus, it is reasonable to assume that such levels in the
gold futures market should not sustain for prolonged periods, consequently, generating a
weak bound for the implied carry in gold future prices. If the implied carry of the T-bill
rate exceeds the implied carry of the gold futures, Monroe and Cohn (1986} show that it

is possible to generate profit from trading based on these implied carries.
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We extend the golden turtle spread strategy to a multi-currency framework and find
that the trade exhibits statistically significant profits over our sample period of 1996 to
1999.

2. The Trading Strategy

Let us take a position between the Euroyen futures and the Eurodollar futures spread.
More specifically, we go long one Euroyen nearby futures contract today (t=0) and close
out at t=1 by going short the nearby Euroyen futures contract. Simultaneously, we take a
spread position between the nearby Eurodollar futures (short) and a deferred Eurodollar
futures contract (long). The Eurodollar spread position is closed out by taking the reverse
position at t=1. We will refer to this spread trade strategy as the base case currency
spread trade. The trades involved in this base case currency trade strategy are

summarized in Table 1.

Tabte 1: Base Case Currency Spread Trade: Euroyen - Eurodollar Spread

Date

Euroyen Future

Eurodollar Future N

Eurodollar Future T

=0

Long 1 Euroyen
Future contract at

FEurach (O’N)

Short 1 Euredollar
Future contract at
l:‘EurcDolInr (O’N)

Long Qr Eurodollar
Future contract at

FEumDnlInr (O’T)

Close out position by
Selling 1 Euroyen
contract at

Frueven (1N)

Close out position by
Buying 1 Eurodollar
contract at

Feuropotiar (1.N)

Close out position by
Selling Qr Eurodollar
contract at

Feuropotar (1.T)

F{ON) denotes the price of a nearby futures contract at time =0 and F({ N}
denotes the nearby futures price at time t=1. The subscript denotes the relevant
currency and T refers to the deferred contact.

The profit function for the Euroyen-Eurodollar spread (base case currency spread

trade) is given as
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()= Ai - [FO.N) - F(L,N)IQr - {F(.T} - F(O,T)]
F(0,T)

(L) = Ai - [F(O,N) - F(l,N)]m - [F(LM[+C,N, T - F(0,T)]
. F{0,T)
- —1]- F(LN
A+ F(I,N)[F(Og ™ 1= FILN)CM
=Ai - AC

where F(0,m) is the futures price at the time 0 for delivery at time m (maturity),
F(O,N) is the futures price for the nearby delivery (m=N} at t=0, F(0,T) is the futures
price for the deferred (m=T) delivery at t=0, A/ denotes interest reflected in the
Euroyen futures position and IT denotes profit. The implied carry at t=0, C(0), is defined

w] X 363 where tsm is the time from delivery on the nearby

F(O,N) tsm

contract to the delivery on the deferred contract. For simplicity, we have set,

as C(0)=|{

Q- = F(0,7)/ F(O,N) and AC = C(1)~ C(0). Notice the profits are not a direct function
of the price level but of the interest rate (yen) and the change in the implied carry from
the Eurodollar futures spread.

This extends to a trading strategy involving muliiple-currency “golden turtles”.
Here, we will only focus on the two-currency case: the Japanese Yen and the US dollar to
illustrate how the trade works. The Euroyen-gold spread leg is summarized in Table 2. It
simply involves replacing the Eurodollar spread in the base case currency trade with a

gold futures spread.

Table 2: Euroyen-Gold Spread Leg

Date Euroyen Future Gold Future N Gold Future T
=0 Long 1 Euroyen Short Gold Long Q.
Future contract at Future contract at Gold Future contract
Feoroyen (OIN) Foa (O.N) at Fooa (0,T)

=1

Close out position by

Close out position by

Close out position by

Selling 1 Euroyen Buying Gold Selling Q%"
contract at contract at Gold contract at
FEIIquEn ( ] ’N) FGuld (I"N) FGOld ( 1 ’T)




The profit function for the Euroyen-gold spread leg, Iy, is

I-[Yru =Ai- [FGufzI (0’ N) - Pz}nhf (11 N)]QT - [F{:.?u!t.'(l’ T) - F;}'m’d (O‘ T)]
= [Fous (LN + Co (LN, TH] - Fy (0,T)]

] Foa(0.7)
I, = Al = [Fpuy (O,N) = Fy (1, N)] Gt
Y - o FG::I.I(O’N)
; Fl0,T)
= A Fp (LN 1] F (1, N)C (1)
o FouiO,N) Gold Gold

=A - AC,,

Again for simplicity, we have set, Q°“'r = F,,(0,7)/ F,.,(0,N) and AC,,, =

Cpoa(D) = G, (0) so that the profit is not a function of the price level.

The Eurodollar spread-gold spread leg is summarized in Table 3. Here, we simply

replace the Euroyen position in the base case currency trade with a gold futures spread.

Table3: Eurodollar Spread-Gold Spread Leg

Date | Gold Future N | Gold Future T | Eurodollar Future N | Eurodollar Future T
=0 | Short Q™" Long Short QP Long

Gold Gold Eurodollar Future Eurodollar Future
Future contract | Future contract | contract at contract at
at Fegy(O,N) at Fgg (0.T) Feucopotiar (ON) Feucopottar (0.T)

t=1 [Close out Close out Close out position by |Close out position by
position by position by Buying Q™™ Selling
Buying Q%" |Selling Eurodollar contract at | Eurodollar contract at
Gold Gold Fruropatiar (1,1N) Fruropor (1,T)
contract at contract at
Foou (1.N) Fgoa (1,T)

The profit function for the Eurodollar spread-gold spread, pawr, becomes the following,

HD.’:Hur = _[FGOM (0’ N) - FG!J!{I(I’N)]QG",‘JT - [FGur’d(l’ T) - FGGM(O" T)]

-1F,

ollur

I

Bollar

= Fu{ON) = Fg,(1LN))

(0,N) = B, (1LLN)IQP™ 7 —{F,
FanJ(O’T)

oller

(lvT)_FD (O!T)]

oslleir

Foa(O,N)

- [FGGM(I’N)[I + CG!),‘,(I,N,T)] - Fc;nm(O, T
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F, 0,7
[ Fpn ON) = Fyy (0, N33 2T 1 NYEL+ Coppy (1N, T = P (0, 1)])
FDn.'.'t.‘r (0" N)
Fo(0.T)
= FG"’(J(]’N)[—-_—F:,;:(O,N) - 1] - FG{:I;I(I’N)CGM;I(I)
Fﬂulklr(O’T)

-IF Driﬂ'm'(l’N i IN-F Dm':’ur(l’N )CDHHM‘(I)]

Foun(ON)
=AC, 0 — ACp

where, Q%" = F_ . (0,T)] F,,,(O,N), Q""" r = F,, (0,T)/ F,
and AC, ,, = Coou() = Cpopy (0D

(0,N),

ollr

The profit function for the two combined legs, [Tye.pamr, involves a hedge ratio between
the Yen and Dollar positions. Let the hedge ratio be denoted as H. Then the combined
profit function of the Euroyen-gold spread and Eurodollar spread-gold spread positions is

given as

I, g ={Ay,, — ACe,, ) + H{AC,

allar

- ACGu.w)

Notice that if the hedge ratio is set equal to one, the above profit function reduces to the

base case currency trade profit function.

3. Bounds and Triggers
We assume from historical pricing data that the gold implied carry is weakly
bounded below by the implied carry in the Euroyen futures spread and bounded from
above by the Euroyen interest rate. The same is assumed to hold for the Eurodollar
futures spread and Eurodollar interest rate.
Cren S Coa S Ay,
Crottar Zve Coioid S Mpper

From the historical relationship above we have the following bounds Cy, .., <., Cgus =, Al

olloar
Now we propose a triggering strategy as in Poitras (1987) to exploit the pricing
inefficiency generated by the convenience yield of gold futures. The trade consists of a

spread trade between the gold-Eurodollar spread trade and the Euroyen-gold futures
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spread trade. We only enter a trade if the base case currency spread, Ai — AC, is larger
than 80 basis points. If the gold implied carry approaches either of the bounds within a
20% margin, we enter into an appropriate trade. In other words, if the gold futures
implied carry approaches the upper bound (Euroyen interest rate), then go short the
Eurcoyen and long the Eurodollar spread. At the same time, we take a long position in the
Eurodollar spread and short on the gold spread. As the gold futures spread reverts back
away from the bound, the trades are reversed to lock in a profit. On the other hand, if the
gold futures implied carry approaches the lower bound, we take opposite positions from
the upper bound trade and again reverse the positions as the gold carry reverts back away
from the weak boundaries. Note we close out of the trade when the implied carry of the

gold futures reverts back within the bounds out of the 20% range.

4. Data and Estimation Results

We used daily TIFFE closing prices for the Euroyen and Eurodollar futures. Daily
gold futures data was obtained from the TOCOM. The contracts used for the triggering
strategy were from 1996.8.30-1999. 12,13 (1056 observations). The implied carry was
calculated from the nearest two contracts available and are rolled over when the n_earby
contract expires. The nearest Euroyen futures contract was used to calculate the cash rate,
and similarly rolled over when the contract expires.

We provide two different estimates for the hedge ratio, H. The unconditional hedge
ratio was obtained by calculating the covariance and variance over 30 days. The 30 day
window is shifted on a daily basis. The GARCH based conditional hedge ratio (Kroner
and Sulian, 1993) is estimated by using 30 days of data. The 30 day windew is shifted by
30 days. The hedge ratio is defined as the following. For one Euroyen spread-gold spread
contract, we purchase H number of Eurcdollar- gold spread contracts.

The minimum variance version of the hedge ratio, H,,, is given as

H = Cov(Aig,mye, = BCq,u (1 ACk rpn (1) = ACG,1, (1))
" Var( ACEuru.Dn.’.’rrr(1) - ACG:JM (1))
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The minimum variance hedge ratio can be derived by minimizing the combined profit
function, s, pane = Aoy, + .

Minimizing the variance of the portfolic by selecting the appropriate hedge ratio,
H,,, gives us the following assuming the second order conditions are satisfied.

aVar{IT)
oH

_ Var(E[1I1*]- E[TIT)
- aH

= ZCOI’(HD Hym) + 2HV“"-(HDHUW)

ollur ®
Setting this equal to zero and solving results in the hedge ratio,

_ CO v ( Hf)nh'(rr 3 Hi’m )

ww Var '(Hpaﬂur )

The conditional version of the hedge ratio is estimated via a bivariate GARCH

model. The mean equations of the GARCH model are given as

I,

et a[i}’eu + SY:-u..l
nDnﬂur.r = aDDnﬂur + gDnﬂur.f

where, Iy, and Il denote the Euroyen-gold spread and Eurodollar spread-gold

spread profit positions respectively. € are the error terms which are distributed normally.
E.'(m‘r i1 . . . . "
1P, ~N(0,Q) where ¥, is the information set at time t-1. The conditional
Daflur t
variance-covariance matrix is given as
2
Q = h Yens hﬁ"fu-Dnrr..r.; h}’ru..' 0 I Iy hrm..' 0
= ) =
h}’w-nnlf«r.l I Dt s 0 hbnﬂur.r Iy 1 0 th.'.'«rJ
2 2 2
! Wenr = Cpey + alfg-usn-n.r—l +b Yc-uhrru.:—l
I/ 2 2 / 4
Weitars = €outiar + CpotturE Battara=t + Bpottaratturs-1

#* denotes the conditional variance (covariance). ¢, a, b, @, p, are parameters to be



estimated. The hedge ratio becomes #,

Table 4: Hedge Ratios

GARCH.t —

hYm —Poflar

2

! Dotlar.t

GARCHH Min VarH
Average 0.8462 0.9335
Standard Dev, 0.5418 0.0785
Maximum 2.8800 0.6194
Minimum 0.1292 0.0638

Average of GARCH Variance-Covartance Parameter Estimates

Coefficient Coefficient Coefficient

on hyg, on hpaliar 0N hyen.pottar
Average -0.005 -0.0047 -0.0087
Standard Dev. 0.0813 0.0813 0.081

Table 5: Profit and Loss

The profits are all statistically significant at standard levels of confidence.

GARCH - Min Var No Hedge

P/L P/L P/L
Mean 0.450909 0.03394 0.01552
Standard Dev. 0.069549 0.053075 0.001

Profit/Loss is given as T, , . = Af,, —AC,,,, + H(AC,

calculated on a daily basis. GARCH P/L uses H =, ., /02,

Var(I,,

Var P/L uses H =

i )

ot ACGHM') and

Min

ar ¥

, and No Hedge P/L uses A =1.
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Note, the profits generated from the GARCH hedge ratio based strategy provides us
with the largest profits on average. Thus we provide some evidence that time-varying
conditional hedge ratios outperform the minimum variance unconditional hedge ratio as

often discussed in the literature (Kroner and Sultan, 1993).
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