What do forward interest and exchange rates tell us?
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In the world of politics, everyone has their own opinion. But if we want to know who is
expected to win the next election, we need to know what the population as a whole thinks
(one source of such information is the political polls). The same situation applies to the
financial world. Most participants, including central banks, are interested in knowing what
the market as a whole is thinking. Are interest rates and the exchange rate expected to rise or
fall over the next year? How much are they expected to rise or fall by? One popular theory
is that forward rates (which are today’s prices for transactions that will take place in the
future) also represent the average of the actual price that is expected to prevail on that future
date. This poses some interesting questions: do these forward rates really reflect what the
market expects to happen in the future? Just how good are these forward rates at predicting
where the actual rate will be in the future?

This article looks at how one month forward rates for 90 day bank bill interest rates, the $NZ/
$US exchange rate, the trade-weighted index (TWI) and the monetary conditions index (MCI)
have behaved over the period between January 1989 and March TB88esults suggest

that, for a one month horizon:

» forward rates tell us very little about where #wtual rate will be. This result is not too
surprising and reflects the fact that financial market prices can be volatile and hence diffi-
cult to predict, particularly over the short term;

» forward rates have persistently under-estimated actual changes in future market prices in
a way that has been linked to the cycles in those prices. Perhaps part of the explanation for
this pattern is that both central banks and the financial markets have persistently under-
estimated changes in inflation, as they have sought to learn about the process that drives
inflation;

» forwardinterest rates and forward MCls reasonably reflect what the maexgtectsto
happen;

» forward exchangerates, however, do not look like average market expectations. Over
the past nine years, forward exchange rates have nearly always priced in a depreciation of
the future exchange rate.

1 Introduction This article examines this relationship in a New

The relationship between forward rates (today’sZ€aland context, and seeks to uncover what
prices for future transactions) and spot rates (toinformation forward rates provide, as well as

day’s prices for today’s transactiénbas been 9ain some insights into financial market behav-
one of the most widely studied topics in the iour. Section 2 explains what forward rates are,

economic literature in the last 20 to 30 years.What they are used for, and who typically uses
them. Section 3 presents a theoretical frame-

work for thinking about how forward rates are

1 The TWI is a weighted average of the exchange rates of
New Zealand's five largest trading partners. Currently, these
are the United States, Australia, Japan, United Kingdom,2  This is a convenient shorthand. More precisgyt foreign
and Germany. The MCl is an approximate summary measure  exchangetransactions are actually those agreed today for

of the overall level of New Zealand monetary conditions. settlement in two day’s time. For example, Mondapst
Specifically, the MClI is a weighted combination of 90 day foreign exchangetransactions are not settled until
interest rates and the TWI. The December quarter 1996  Wednesday. Other conventions apply in the bond and money
average value equals 1000. markets.
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determined. Section 4 addresses the questionsate was on that day (ie the future spot rate).
how well do forward rates predict the future? The exchange rate may move in their favour,
Are there systematic patterns in the but it might move against them. Because ex-
differences between forward rates and thechange rates are quite volatile, maintaining an
future spot rates that actually prevail? Do ‘open position’ involves a decision to take a
forward rates reflect market expectations?significant amount of exchange rate risk. Al-
Section 5 concludes. ternatively, the exporter could get rid of this
exchange rate risk by entering into a forward
contract today (at a forward rate of 0.5000 for

2 What are forward rates and example). By ‘covering’ the risk, the New Zea-

Why are we interested in them? land exporter would know today that $US1

A forward contract is an agreement between two_m'”'O” of export receipts would be converted

parties today to buy or sell something at a par-mto NZ dollars in a month’s time at an exchange

ticular date in the future, but where the rate of $NZ1 = $US0.5000, giving them $NZ2

transaction price is agreed today. The forward " ilion, regardiess of what the actual spot ex-

contract price is known as the forward rate.Change rate was in a month’s time.
Banks will typically offer these forward prod-

_yp. y P Likewise, the forward interest rate market
ucts to their clients. For example, a one month I ) ) df 0 hedae th |
$NZ/$US forward exchange rate of 0.5000 2"OWs INVESIONS and lirms to hedge IhemSeves

means that. in a month's time. a customer Caﬁagainst interest rate risk. A firm, for example,

exchange a given amount of NZ dollars for USm"’Wt?feet(_j 0 f|réantci.an mvtestfment %”_JJ?C'[ |nta
dollars, or vice-versa, using an exchange ratd 0Nt S ime. By taking out a forward Interes

of 0.5000, regardless of what the actual ex—:st? (k:)ontragt, that ﬂm:jlk nows],( togaﬁhe cost (:f
change rate is in a month’s time, ie the future at borrowing, regardiess of what happens to

spot raté. Similarly, a forward interest rate is

interest rates over the next month.
the rate at which a customer can borrow or Iencﬁouseholders who have taken out a fixed rate
funds at a particular date in the future, but where

mortgage in the last few years, in preference to
the rate is agreed today. Hence, a one montﬁhe ]E;adtltlgnal vtarlaple rgtf Thortfgage, gavte alscz,
forward 90-day interest rate of 8 percent meand” &"'€ct, been tapping into the forward Interes

that, in a month’s time, a customer can borrowrate market. In effect, they have bemrying

or lend a given amount of NZ dollars for 90 msyr;ncetagalnst :ﬁture movefn:r?nts ”:j
days, at an interest rate of 8 percent. variable rates over the course ot the fixed-

term loan.

The forward market allows investors, firms, and

individuals to avoid the uncertainty associated . .
. L . . These products are simply combinations of
with changes in financial market prices. For .
products which are themselves already traded.
example, the forward exchange rate market pro:

: : They can also be traded and/or used for
vides a way for exporters and importers to _ .
hedging purposes. However, very few firms

protect themselves against exchange rate risk. dividual direct| dt
If an exporter sold goods today knowing that 2" NAV! tuq str?reTwllrecdyM(i;(Iposeth °
they would be receiving $US1 million from the movements in the and ML, SO these
sale in one month’s time, there are two ways tooartlcular products are not widely used for

go about exchanging those US dollars into Nzre(tjglr(;gtﬁnderlyltr:g f]lfnanmal e?posuris'.[
dollars. They could do nothing and wait a nstead, they mostly ofier a way for marke

month, receive the $US1 million and exchangeloarﬁ(:ipantS —such as large investment funds —

it for NZ dollars at whatever the spot exchangeto a.p'ply their expertise and take a financial
position on the future stance of monetary

policy. Take for example, a forward MClI trade.
3 Forward contract terms other than one month are widely This is simply a combination of a forward 90-

available, ranging from one day forward to several years .
forward. day rate transaction and a forward TWI

What about the forward TWI and forward MCI?
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transaction. As an example, a one monthbitrage andspeculation Arbitrage isriskless
forward 90-day rate of 8.5 percent, and a oneand it involves the near-instantaneous buying
month forward TWI of 58.5, produces a and selling of the same underlying asset to ex-
forward MCI of 274. If an investor’s opinion ploit any significant price differences. People
was that monetary policy would be tightenedwho undertake arbitrage have no open position.
and that the MCI would be much higher in a Speculation, on the other hand, is inherently
month’s time, say at 400, then they could backrisky: it involves people taking an open posi-
that opinion by buying the one month forward tion based on their opinion of where market
MCI. This would mean that in a month’s time, prices will be in the future. Both are vital to
they would buy the MCI at a price of 274. If the smooth functioning of financial markets.
the actual MCl is higher on the day, they would Arbitrage ensures that there are no ‘loopholes’
sell back the MCI at the higher price and makein market prices, as the price of the same asset
a profit. Of course, the actual MCI could turn should be roughly the same across all markets.
out to be lower than the price paid (274), in Speculation helps shape market prices so that
which case they would lose money. Thatthey should reflect the economic environment.
uncertainty/risk is the nature of taking ‘open’ Some well-established theories serve as a guide
or speculative positions. to what we expect to see.

Financial market participants are interested inOne widely used theory is that forward rates
forward rates for a number of reasons: bankshould represent what the marlkspectsthe
are in the business of providing forward actual rate will be in the future —that is, its ex-
products to their customers, and can useectation of the future spot rate. To see how
forward products to hedge their own resultingthis works, first consider the interest rate mar-
risk. In addition, forward rates present tradingket.
and speculative opportunities for banks and
other market participants.
Arbitrage and forward interest rates
What about central banks? The setting ofArbitrage ensures that today’s one year inter-
monetary policy — and expectations about thagst rate equals today’s six month rate plus the
policy — can have a profound effect on six month forward six month interest rate. (No,
financial markets. Central banks around thethis is not a typing mistake, but the correct
world are putting increasing emphasis onmarket terminology. We will use the less cum-
understanding what the market as a wholdersome term and call it the six month forward
expects them to do. By doing so, they caninterest rate from here on). Now, suppss@e-
better assess the likely effect of their actionsone wanted to borrow for one year. There are
on market behaviour, and see if financial two ways to go about this. They can choose to
market prices provide any possible informationpay a fixed rate for the whole period, ie the
as to what monetary policy should be. While itcurrent one year interest rate. Alternatively,
is near-impossible to observe marketthey can borrow at the current six month rate
expectations directly, forward rates may offer and enter into a six month forward interest rate
a reasonable alternative. contract at the same time to ‘lock in’ the inter-
est rate cost for the second six month period.
Suppose the current one year rate was 9 per-
3 How are forward rates cent, and the current six month rate was 8
determined? percent. People will be indifferent between the
. . . . two options when the six month forward inter-
Like other financial market prices, forward rates .
. .est rate is 10 percent. In that case, the average
are traded and determined through a competi- . .
. rate of interest for that year is the same no mat-
tive process. To understand how forward rate

) . er which method is chosen. To see this, the
are determined, and the link to spot rates, there

) : average rate of interest that someone would pay
are two types of transactions to considar:
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under the second method is: (6/12 x 8%)+(6/equalised at 8 percent. This then produces a
12 x 10%) = 9% , the same as today’s one yeasix month forward rate of 8 percemthich is
rate. If, in the preceding example, however,equal to where the market, on average, ex-
the six month forward interest rate was not 10pects interest rates to be in six month’s timé.
percent but, say, 9 percent, then the average of
the six month spot rate and the six month for-Risk considerations may be relevant for these
ward interest rate would be 8.5 percent. Thischoices, particularly as the time horizon increas-
would open up an arbitrage opportunity for es. The strategy of rolling over short-term loans
people to borrow money for one year at the low-is risky because peoples’ expectations may turn
er rate of 8.5 percent, and simultaneously lencbut to be wrong and interest rates may move
that money at the higher one year fixed rate ofagainst them. Borrowers may prefer the cer-
9 percent. The riskless return from this stratetainty provided by entering into a forward
gy would be the difference between the twocontract, ie borrowing for a longer-term at a
rates (0.5 percent). However, this opportunityfixed rate, and be willing to pay a price for the
would not exist for long, as the competitive certainty. If there is a risk premium, (ie a price
market process would very quickly re-align the for obtaining certainty) then forward rates
prices. would no longer reflect average market expec-
tations. These risk considerations will be
discussed more fully in section 4.
Expectations — the link between today’s
forward interest rate and the future With regard to exchange rates, there are also
spot interest rate two relationships to consider, which parallel the
In the above example, the forward interest ratgelationships in the interest rate market. One is
was given. But what determines forward in- the so-called ‘no-arbitrage condition’, and the
terest rates? Many people believe that markeéther is a hypothesis about the determination
expectations are an important factor. More speof forward exchange rates.
cifically, the expectationshypothesisserves
as a guide. It says that forward interest rates
reflect what the market, on averagepectin-  Arbitrage and forward exchange rates
terest rates to be in the future. So, in theThe no-arbitrage condition is known esv-
example above, a six month forward rate of 10ered interest parity (CIP). Consider sUS
percent |mp||es — according to this hypothesisinvestors, who are faced with the choice of leav-
—that the market, on average, expects six montid their money in the US, or investing overseas
interest rates to be at 10 percent in six month'dn, say, New Zealand. Suppose New Zealand
time (perhaps reflecting an expected tighten-interest rates were 5 percentage points higher
ing in monetary policy). To further illustrate, than US interestrates. Investors realise that by
suppose market expectations suddenly changeutting their money in New Zealand, they ex-
and interest rates are now expected to remailR0se themselves to exchange rate risk — their
at8 percent in six month’s time (Say’ monetaryaCtual total returns will depend on movements
p0|icy iS now expected to remain unchangedin the $NZ/$US exchange rate. However, they
over the period ahead). Investors would nowcan get rid of this risk by entering into a for-
expectto earn a higher return by putting their Ward exchange rate contract. Having done so,
money in a one year term deposit at9 percent\_NOUId they still invest in New Zealand? Well,
Simi|ar|y' peop|e Cou|expectto geta Cheaper CIP says that the total returns under both alter-
loan by borrowing at today’s six month rate, natives should be the same. This means that
and then rolling-over that loan in six months the forward exchange rate should price in a 5
time. Hence’ the current one year interest rate Think about the current situation where variable mortgage
of 9 percent should attract more lenders than rates are higher than fixed mortgage rates. If forward interest
borrowers. This pushes down the one year rate rates do reflect market expectations, then this is saying that

. variable mortgage rates are expected to fall over the period
until the expected return and expected cost are  ahead.
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percent depreciation of the NZ dollar relative expectations about the future path of the ex-
to the US dollar to offset the interest rate gain.change rate. It says that any difference in the
In other words, what they gain on the interestinterest rates between two countries is associ-
rate side, they should lose on the exchange ratated with a market expectation that the currency
side. If not, there would be riskless arbitrageof the higher interest rate country will depreci-

opportunities to earn very high returns. ate against the currency of the lower interest
rate country to the extent of the interest differ-
CIP: pUS _ (N2 — ¢ -5 ential. So if New Zealand’s interest rate is 5

) t t t

percent higher than the US interest rate, then
the market must expect a 5 percent NZ dollar

Today’s difference The percentage depreciation against the US dollar. UIP, in ef-

between US and NZ diference fect, is saying thexpectedreturns on similar

interest rates for, say, = between today's $NZ/ 55qetq should be roughly the same, regardless

one month $US forward raté)( . ) .
and today’s $NZ/$US of which currency they are denominated in,
spot rate §) over even if the foreign exchange rate risk has not
the next month been covered using a forward contract.

To illustrate, suppose the one year forward $NZ/ UIP: rtus _ rth =Es.,-S

$US exchange rate was only pricing in a 2 per-
cent NZ dollar depreciation. People could then

invest in New Zealand (buy a New Zealand Today's difference The percentage

. ) between US and NZ difference between
bond with NZ dollars) and ‘lock in’ or guaran- ,ierest rates for, say, = today’s SNZ/$US
tee the returns by entering into a forward gne month forward rateE(s...)
exchange rate contract to exchange those NZ and today’'s $NZ/$US
dollars into US dollars in a year’s time. These spot rate &) over the
people would then earn a riskless 3 percent next month

excesseturn, as the 5 percent interest rate gainIf h h he h hesi
would not be fully offset by the 2 percent ex- this were not the case, so the hypothesis goes,

change rate loss. Again, these situations coul(‘j)eOIOIe could expeeb make a lot of money by

not exist for long because riskless OIOportuni_speculating on interest rate differentials. For

ties are generally exploited. There would be aexamhpler; su%posals\lz mterestdra:]es werke 5 per-
flood of foreign capital wanting to invest in cent higher than rates, and the market was

New Zealand without taking any exchange ra,[eexpec:ting ab .percent NZ dollar depreciation.
risk. As this happens, New Zealand interestThen gxpectatlons suddenly.change and the NZ
rates would fall until the interest differential was dollar is expgcteq to depreuTte gy Onl?:jz per-
reduced to 2 percent, at which point the risk-Cent. Investing in New Zealand would now

less arbitrage opportunity would vanisBIP Iresu!t N ‘I"m expelcted SIdpercent_ excﬁss rZeturn.
means that interest rate differentials are al- In Fng'p €, peor|19 € vyou move m(tjo ew 'Tak;
most always a very good guide to where and assets pushing interest rates down until that

forward exchange rates are in the market. dlffergntlal was reduced tq 2 percent, at which
point investors would be indifferent between
investing here or in the USHence, the im-

Expectations — the link between today’s plied depreciation priced in by the forward
forward exchange rate and the future rate (as per CIP) should be equal to the mar-
spot exchange rate ket's expectation of the future path of the
Uncovered interest parity (UIP) is the ex- exchange rate

change rate equivalent of the expectations

hypothesis for interest rates. UIP is a hypothe
sis as to how interest rate differentials (and5 CIP, on the other hand, is saying that if a forward contract

has been used to eliminate the exchange rate risk, the returns
hence, forward exchange rates) are related t0  should be the same regardiess of currency denomination.
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However, the potential returns from taking ad- er forward rates provided unbiased predictions
vantage of interest rate differentials are of future spot rates.
inherently risky, because to do so, an investor
maintains an open (ie uncovered) exchange rat®espite many formal studies, these questions
position. For US investors considering invest-— particularly the unbiasedness hypothesis of
ing in New Zealand, CIP tells us that ‘covering’ forward rates — remains largely unresolbed.
the exchange rate risk, via a forward contract,The limited number of studies on New Zea-
eliminates the opportunities for excess returnsland’s financial markets have produced
If the exchange rate risk is not covered, thensomewhat mixed results as wellGiven how
any excess returns that might seem to be availvolatile financial market prices can be, it can
able from higher New Zealand interest ratesoften be difficult to determine the answers to
comes at a price in terms of exposure to riskthese questions using formal statistical tech-
The actual returns will depend on the actualniques®
future movement in the spot $NZ/$US ex-
change rate. If, in the above example, the NZThe analysis in this article takes a rather less
dollar fell by 10 percent, having been expectedambitious approach. It asks the questions: how
to fall by only 2 percent, then a US-based in-well do forward rates predict future spot rates?
vestor would have lost money. If the NZ dollar Are there any systematic patterns in the differ-
ended up rising by 5 percent, then the investoences between forward rates and future spot
would have made 10 percent. rates? Do forward rates reflect market expec-
tations? One month forward rates for 90-day
It is also important to note that the determina-rates, the $NZ/$US exchange rate, the TWI, and
tion of interest rates and exchange rates is #ghe MCI are examined over the period January
simultaneous process. Because interest rates989 to March 1998. The period prior to 1989
are directly observable and exchange rate exwas one of greater volatility, and as such, was
pectations are not, UIP is often thought of as aunlikely to give too much insight into forward
hypothesis about exchange rate expectationgate behaviour today. It would be even more
It would be equally valid to think of it as a interesting to study longer term forward rates,
theory of interest rate determination. That is,say, one to two years ahead, but one month-
the expected exchange rate change between two
currencies should be reflected in a correspond-
ing interest rate differential between those two
countries. 6

Early studies supported the notion that forward rates were
unbiased predictors of future spot rates (Levich (1979) and

Frenkel (1981)). Prominent studies during the 1980s

resoundingly rejected the unbiasedness proposition (See
Froot and Thaler (1990) for a review). More recent studies,

which have used more powerful statistical procedures, have
been supportive of unbiasedness (Naka and Whitney (1995),
Phillips et al (1994)).

Results by the Reserve Bank of New Zealand (1987), Gibbs,

4 What does the evidence show?
The relationship between spot rates and forward
rates (in particular, for exchange rates) has been

one of the most widely studied topics in the’
economic literature in recent decades, as peo-
ple have sought to understand how the world
works under floating exchange rates. These
studies have sought to test how efficient finan-s
cial markets are — whether they offer consistent
opportunities for investors to make above-nor-
mal returns. Typical tests have been whether
forward rates have, on average over time,
equalled the spot rates at the future dates to
which the forward rates related — that is, wheth-

134

Grimes and Harrison (1990), Margaritis and Teo (1991), and
Rae (1997) found that forward rates were biased predictors
of future spot exchange rates. Krippner’s (1997) study found
that interest rate futures were unbiased predictors of future
90-day interest rates.

In formal studies, the null hypothesis is that forward rates
are unbiased, and the test is whether there is sufficient
evidence to reject this proposition. The truth can be quite
difficult to uncover if there is a lot of volatility. Not rejecting
the null hypothesis statistically is not the same thing as
accepting the economic proposition that forward rates are
unbiased predictors of future spot rates. The nature of the
difficulty is like trying to hear the phone ring in the middle
of a rock concert. Because there is so much noise, there
may be no easy way to conclude that the phone is not ringing,
but that does not necessarily mean that the phone is ringing.
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Table 1:
The difference between the forward rate and the actual future spot rate — the
‘forecast error’

90 day rate $NZ/$US TWI MCI
(basis points) (%) (%) (basis points)

Average (absolute) differencé 37 1.4 1.2 61
Standard deviation 50 1.9 15 82
Smallest difference 0 0 0 1
Largest difference 153 6.8 4.8 261
Picking the direction 56% 49% 44% 57%
Explanatory power'? 0.7% 0.9% 0.8% 6%

ahead rates are more practical to study as thext predicting the futurievel spot rates — wheth-
allow us to use more data. er or not they are unbiased. For example, it
took a range of +/- 100 basis points to encom-
pass around 95 percent of all forward 90-day
How well do today’s forward rates interest rate ‘forecast errors’, and the average
predict future spot rates?° size of the of the monthly ‘forecast errors’ was
The answer is: not very well. Table 1 presents37 basis point&
summary statistics for the difference between
today’s forward rate and the actual future spotThis inaccuracy is not too surprising. Finan-
rate. This difference can be thought of as acial market prices are volatile and therefore
‘forecast error’ if forward rates really do repre- difficult to predict. To put this into perspec-
sent market expectations of future spot ratestive, the nature of the difficulty is similar to a
and are defined as the actual spot rate minugetting a panel of rugby experts together to pick
last month’s forward rate. In theory, January’sthe winnerand exact winning margin of a Su-
forward rate should be a prediction of the spotper 12 rugby match — something that is unlikely
rate in February. Hence, the actual spot rate ino be done with great success.
February minus the forward rate back in Janu-
ary can be thought of as the forward rateA less stringent measure of accuracy is to see
‘forecast error’ for January. how well forward rates picked whether spot
rates would go up or down, rather than picking
Basically, forward rates are not very accurateboth the direction and by how much. Using
the rugby analogy, the experts need only pick
°  Toillustrate, with nine years of data, trying to look at two th€ winner, as opposed to the winner and the
year—ahgad expectations gives us only four independentwinning margin. Forward rates do not do this
observations. . .. .
_ _ too well either. Statistical tests showed that, in
10 A non-overlapping data set was used. Observations for each . . .
month were taken as the last Wednesday of that month. thell cases, the directional accuracy was not sig-

one month forward rates were then matched up to the sponiﬁcantly different from 50 percent accuracy.
rate on the last Wednesday of the following month. This

should ensure that all observations are independent of eact;rhls means that' on average, in pICkIng wheth-
other so any ‘forecast error’ in January, will not carry through er rates would go up or down over the next

into the ‘forecast error’ in February, and so on. month, we could have done jUSt as well as the

1 This ignores whether the difference is positive or negative.
Hence, this gives us an idea of the average size of the forecast
errors.

3 +/-100 basis points equates to +/-2 standard deviations,
2 The explanatory power is determined from a regression in assuming that the forecast errors are normally distributed.
which we try to explain the actual monthly changes in spot One basis point is defined as one hundredth of a percent.
rates from the expected changes in spot rates implied by last ~ So, 1 basis point equals 0.01 percent, and 100 basis points
month’s forward rates (the?R equals 1 percent.
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so-called experts (the forward rates) by flipping uncertain world. The paradox is that if forward
a coin. rates were good at predicting future spot rates
— so that markets knew where spot rates would
Forward rates also explain only a very smallbe in the future — there would be little demand
portion of theactual changesn spot rates (less for forward products. To shift analogies, if peo-
than 6 percent, and in most cases less than flle knew that their own car would never be
percent - see the explanatory power row in ta-stolen, then there would be no need to buy in-
ble 1). In other words, the bulk of actual surance!
changes in spot rates are caused by informa-
tion not embodied in forward market prices atAll in all, there is no point in looking at for-
the time the forward rates were determined.ward rates to know whaiill happen, but central
This raises the question: to what extent was thi®ankers are still interested in whether forward
information ‘not known’, as distinct from be- rates reflect market expectations, and if so,
ing ‘not reflected’ in forward rates. In other whether they appear to make persistent mis-
words, did forward rates get it wrong becausetakes.
the market failed to take into account relevant
information at the time, or because events un-
folded in a way in which it genuinely could not Are there systematic patterns in the
have predicted? As an analogy, consider the forward rate ‘forecast errors’?
last two Rugby World Cups. Those who pre- Figures 1 to 4 plot the actual future spot rates
dicted that the All Blacks would win in 1991, and today’s forward rates (ie the prediction of
could have realisedhat the they were a team the actual spot rates) against the 12 month mov-
in decline, and that the Australians were the in-ing average of the forward rate ‘forecast
form team. However, those who predicted thaterrors’® One noticeable feature is that spot
the All Blacks would win in 1995ould not rates themselves seem to trend, rat for-
have knownthat the team was to suffer a mys- ward rates have made ‘forecasting errors’ which
terious bout of iliness before the final! appear to be systematically linked to the cycli-
cal pattern in market prices. That is, when
To put everything into perspective, the aboveactual spot rates were trending upwards, for-
results are not too surprising given that we areyard rates seem to have persistently
dealing with a reasonably short horizon. Nu-under-estimated the extent to which spot rates
merous studies have documented the fact thagould rise, resulting in positive ‘forecast er-
economic fundamentals exert themselves moreors’. Similarly, when spot rates were in a
strongly over the longer-terfh. That is, what  downtrend, forward rates seem to have system-
should happen according to theory, does tendtically under-estimated the extent of the fall,
to happen, but it takes time. The short-term,resulting in negative ‘forecast errors’. In other
however, is characterised by a lot of ‘noise’ andwords, forward rates tended to under-estimate
hence, volatility. Returning to the rugby ex- the actuathangesin future market prices in a
ample, it is probably easier to pick the winner systematic way.
of the entire Super 12 tournament than trying
to pick the winner of every single game. While this feature is puzzling, it is not unique
to New Zealand. This systematic pattern sug-
The very fact that future spot rates are difficult gests that one could have made better forecasts
to predict explains the value and popularity of of future spot rates by examining past forward
forward contracts — they offer certainty in an rate forecast errors, rather than just ignoring

4 While this is an interesting question, there is no easy way to,

. Plotting the individual errors could look random, especially
answer it.

if there was a lot of volatility (as is the case in all these
5 In some respects, this is why studying longer-term forward series). The moving average approach is another way of
rates would be more interesting and enlightening. seeing if there is anything behind the noise.
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Figure 1:
Today'’s forward 90 day rate, the actual future spot 90 day rate, and the difference
between the two (the future spot rate less today’s forward rate)
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Figure 2:

Today’s forward $NZ/$US exchange rate, the actual future spot $NZ/$US exchange
rate and the difference between the two (the future spot rate less today’s forward
rate)
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Figure 3:
Today’s forward TWI, the actual future spot TWI, and the difference between the
two (the future spot rate less today’s forward rate)
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Figure 4:
Today’s forward MCI, the actual future spot MCI, and the difference between the
two (the future spot rate less today’s forward rate)
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them. This behaviour also suggests that invesand the actual future spot rates may reflect an
tors could have made excess returns on #surance-type risk premium, rather than sys-
consistent basis over the past nine years by ugematic ‘forecasting errors.’
ing simple ‘trading rules’ that exploited the
trends. For example, when the NZ dollar wasln principle, if such a risk premium exists, we
appreciating against the US dollar over Januwould expect to see a relatively stable margin
ary 1993 to October 1996, the $NZ/$US between forward rates and future spot rates.
forward rate persistently understated the extenHowever, this is not what we see. In order to
of the rise. So a profitable strategy would havegenerate these forecast error patterns, the risk
been to buy forward contracts on the NZ dol-premium would need to have been negative
lar, as the actual future spot $NZ/$US exchangeavhen spot rates were trending up, and positive
rate would have been persistently higher tharwhen trending downwards. Also, financial
the forward exchange rate. Hence, at the mamarkets are two-sided. If people are risk averse,
turity of the forward contract, the NZ dollars then presumably borrowers would be prepared
would have been bought at the forward rateto pay a bit more for certainty (a positive risk
and could have been sold at the higher spot ratpremium), but lenders would be willing to re-
for an immediate profit. Similarly, when the ceive a bit less for certainty (a negative risk
NZ dollar was depreciating, a profitable strate-premium). These forces should cancel each
gy would have been to sell forward contractsother out to some degree, so it is not immedi-
on the NZ dollar, as the actual future spot $NZ/ately obvious that a significant insurance-type
$US exchange rate would have been persistrisk premium should exist, particularly at the
ently lower than the forward exchange rate.relatively short horizon of a month.Further-
These strategies, however, are inherently riskymore, it is certainly not obvious why such a
The actual returns depend on the actual futuregisk premium should have been related to the
movement in the spot exchange rate, which canrend of the spot rate.
be extremely volatile at times. Forinvestorsto
profitably exploit the systematic patterns in the
data, they would need to successfully identifyWhat about an inflation expectations
the trend, and be prepared to live with the tisk. story?
So how can we explain this behaviour? One
possible reason is that, perhaps the errors were
Can an insurance risk premium story not being made in the forward market itself,
explain the facts? but in the market’s forecasts of inflation, and
How can we explain this feature of forward rate hence monetary polidy.
behaviour? Can the pattern of seemingly un-
exploited systematic ‘errors’ be explained by In other words, when inflation was rising, in-
risk considerations? Forward rates offer cer-flationary pressures turned out to be stronger
tainty in an uncertain world. As mentioned in than both central banks and markets expected,
section 3, if people are risk averse, they mayso monetary policy ended up tightening by more
be willing to pay a price for obtaining certain- than expected. Consequently, both short-term
ty, ie a risk premium. If there is an interest rates and the exchange rate end up ris-
‘insurance-type’ risk premium embedded into ing by more than expected. And if markets
forward rates, then we no longer expect for-make the same kind of mistake period after
ward rates to equal future spot rates on averagperiod, then the data will show forward rates
over time. Hence, any systematic pattern inconsistently under-predicting the future spot
the differences between today’s forward rates

8 There is fairly strong evidence across a wide variety of
countries that there is a term risk premium in the interest
rate yield curve, but, except for the US, this is usually found
over horizons much greater than one month.

7 1t is worth noting that identifying the trend is always easy
with the benefit of hindsight. The trend may not have been
obvious at the time and it may not be the same in the future!®* Rae (1997) makes the same point.

ReserveBank oF NEw ZeaLanp: Bulletin Vol 61 No.2 139



rate. This is consistent with New Zealand’s where the exchange rate will be at the end of
experience over 1995/96. Throughout that pethe following quarter (approximately a five
riod, inflation turned out to be persistently month forecast}?
stronger than what the Reserve Bank and the
markets expected. Likewise, when inflation Forward interest rates seem to be consistent
falls, it ends up falling by more than expected,with surveyed expectations, which suggests
resulting in larger-than-expected falls in inter- they are a reasonable guide of market ex-
est rates and exchange rates. In other wordgectations. Figure 5 (overleaf) plots the
both central banks and financial markets per-expected change implied by forward rates
sistently under-estimatathangesn inflation,  against the expected change implied from sur-
resulting in the persistent under-estimation ofvey data. The two seem to be reasonably
changesin future financial market prices. similar, both directionally and quantitatively.
This suggests that, while th&-postdirection-
Systematic inflation forecast errors can be at-al accuracy of forward 90-day rates is not
tributed to peopldearning about the process significantly greater than 50 percent, they seem
that drives inflation. While this ‘slow learn- to provide a reasonable guide to what the mar-
ing’ explanation fits with the facts, it remains a ket didexpectto happen over the next month.
puzzling feature. One possible reason for per-
sistent lagging behaviour is that, in an uncertainForward exchange rates, however, do not
world, being cautious is perhaps a natural, andseem to be consistent with surveyed market
or an optimal way to behave. In an uncertainexpectations. Furthermore, they do not even
world, central banks may prefer to change pol-look like plausible measures of average mar-
icy in an incremental way as they wait for ket expectations. Figure 6 shows that the
further evidence to confirm their view on the forward $NZ/$US exchange rate has been pric-
inflation outlook. Another possible reason is ing in a depreciation of the NZ dollar on every
that the world is constantly changing, so thatoccasion over the past nine years — that is, the
both central banks and markets are having teurrent forward exchange rate has always been
constantly re-learn how the world behaves. belowthe current spot exchange rate. The for-
ward TWI behaves similarly (figure 7). It seems
But all the analysis so far has been on an exunlikely that these are true reflections of aver-
post basis - that is, comparing actual outcomesige market expectations. If they were, then this
with what was the forward rates implied. While is saying that the market expected a NZ dollar
it has provided some interesting insights, it hasdepreciation, month after month, over the last
implicitly assumed that forward rates were, in nine years —even during 1993 to late 1996 when
fact, a reasonable approximation of market exthe exchange rate was clearly in an uptrend.

pectations. Is there another way of assessing
whether that is so? That does not seem likely. Figures 8 and 9,
which plot the expected exchange rate changes
implied from forward exchange rates, against
Do forward rates really reflect average  the surveyed measure of expected changes, help
mean market expectations? reinforce this sense. There are some divergenc-
One practical — but only indicative — way of es between the two sources, particularly
doing this is to compare forward rates with sur-between 1992 and 1995. Surveyed expecta-
vey data from the Reserve Bani8sirvey of tions anticipated the rise in the exchange rate,
Expectationgthis is more an ex-ante approach).
This survey has been in place for 11 years and
each quarter asks over 100 businesses or maf- While theSurvey of Expectatiormannot be considered as
.. . . fully reflecting financial market expectations due to the
ket participants where, inter alia, 90-day rates |imited coverage of participants, it nevertheless provides an
are expected to be at the end of the current quar- alternative way to compare forward rates. Also, the surveyed

. expectations were interpolated in order to line up with the
ter (approximately a two month forecast), and fona,ard rate horizon. P P
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Figure 5:
Forward 90 day rates and surveyed expectations
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while forward rates continued to imply a de- Why don’t forward exchange rates
preciation?! reflect average market expectations?

So, why has the forward exchange rate nearly
The forward MCI does seem to be a reason- always priced in a NZ dollar depreciation when,
able approximation of market expectations  in fact, the NZ dollar has had its ups and downs,
of the future MCI - or future settings of mon-  put has not shown a clear long-term trend?
etary policy.”? Given that New Zealand’s Given that forward exchange rates are effec-
interest rates have been relatively high over theively the same as interest rate differentials (as
period, the trade-weighted interest rate differ-CIP holds), this question is the same as asking
ential would naturally resultin the forward TWI why New Zealand short-term interest rates have
pricing in a depreciation of the exchange rate been consistently and substantially higher than
As the forward MCl is simply a weighted com- US interest rates (see figure 11). This appears
bination of the forward TWI and the forward somewhat surprising given our better inflation
90-day rate, the forward MCI might also have performance over most of the period. In this
been expected to naturally price in an ‘easing’respect, however, New Zealand is far from
in monetary policy. This, however, does notunique. For example, over the past eight years,
prove to be the case to any material extentCanadian inflation has been lower than US in-
Figure 10 shows that the forward MCI's reflect flation. For the bulk of that period, however,

the composite survey measures of MCI expecCanadian interest rates have been higher than
tations reasonably weft. US rates.

2l Rae (1997) also compares forward exchange rates with

surveyed expectations and finds that forward exchange rate :
do not represent pure expectations of future spot rates. SO Why are New Zealand interest rates
. . Py
22 Note that the expected level of the MCI was not actually hlg_her than U'S .|ntere'st rgtes.
surveyed, but that we have simply combined the 90 day rateThis question, in itself, is quite complex, and a
expectation with the TWI expectation to produce a proxy ;
MCI expectation. The survey did ask about ‘monetary Va”e_ty of reasons' ha\_/e been SqueSt_ed' One
conditions,’ butin a qualitative sense, rather than a numericalp0Ssible explanation is that there is simply a

one. greater risk of losing one’s money investing in
2 This in turn suggests that forward MCls are largely
dominated by forward 90 day rates.

ReserveBank oF NEw ZeaLanp: Bulletin Vol 61 No.2 141



Figure 6:
What forward $NZ/$US exchange rates implied compared to what was actually

happening
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Figure 7:
W?wat forward TWIs implied compared to what was actually happening
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New Zealand than in the US. The default risk A more likely explanation is that there is a cur-
story, however, does not seem to explain veryrency-related risk premium embedded into NZ
much. For instance, the interest rate the Newinterest rates — something that makes investors
Zealand Government pays when borrowing inrelatively less willing to invest in NZ dollar
the same currency as the US Government is

Only S“ghtly hlgher than_ that pald by the US 2 More specifically, New Zealand’s credit rating is AA+,
governmerit — and the difference betweenthe  compared to the US Government rating of AAA. This
two should be a rough guide to the difference difference in credit rating is worth around 15 basis points, ie

. . , 0.15 percent. So if the US Government can borrow at 5
in market perceptlons of each country s default percent, the New Zealand Government can borrow at around

risk. 5.15 percent.
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Figure 8:
Forward $NZ/$US exchange rates and surveyed expectations
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Figure 9:
Forward TWIs and surveyed expectations
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assets than US dollar assets for any given levélVhat are the reasons for this premium? It seems
of interest rate®. In other words, NZ dollar to reflect a global preference for US dollar as-
assets are not seen as perfect substitutes for U®ts and risk, which possibly stems form the
dollar assets. structure of the world’s financial markets. The
US is at the heart of the world’s financial sys-
tem, and the largest portion of central banks’
reserves are held in US dollar-denominated as-
sets. Also, very few reserves are held in

2 Rae (1997) finds evidence of a time-varying risk premium
in New Zealand interest rates.
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Figure 10:
Forward MCls and surveyed expectations
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Figure 11
The one month interest rate differentials between New Zealand and the US and the
depreciation priced into the one month forward $NZ/$US exchange rates
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currencies outside those of the US, Japan, ands such, there tend to be more investors keen
Germany. At the same time, the US is the largto invest in central countries — especially the
est economy in the world and its financial US — than those keen to invest outside it.
markets are of a size and depth to make them

amongst the most liquid. And historically there By investing cross-border, investors expose
has been relatively little investment by US in- themselves to exchange rate risk. To illustrate
vestment funds outside of their home country,the nature of this risk, we will use New Zea-
whether for regulatory or customary reasons.
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land as an examptfé.Between 1989 and 1997, The general reluctance to investin non-US dol-
the one month interest rate in New Zealand waslar assets, in conjunction with some
on average, 3.6 percent higher than in the UScountry-specific factors, can explain why there
This means that the monthly interest rate gairhas been a wedge between New Zealand and
from investing in New Zealand assets would US interest rates, and hence, why forward ex-
have been 0.3 percent. However, any interesthange rates have always been pricing in a NZ
rate gain could easily have been swamped bylollar depreciation. This implies that UIP, in
the magnitude of short-term exchange rateits strict sense, is not entirely validhort-term
movements. In fact, on a monthly basis inves-exchange rate expectations are not necessarily
tors would have lost money on well over 40 reflected inshort-term interest rate differen-
percent of occasioris. These short-term time tials?®
frames are important, as most private invest-
ment funds work to a quarterly or monthly In this case, can people take advantage of the
reporting cycle, and they would be very reluc- interest rate differentials? Potentially they
tant to report frequent monthly or quarterly could have. Over the past nine years, a US in-
losses to their clients. vestor who had bought NZ dollar assets may
have made above-normal returns. However, as
New Zealand-specific factors, however, are alsdllustrated in the example above, the volatility
likely to be relevant in explaining the magni- of these returns would have been high given
tude of the differentials between New Zealandthe volatility in short-term exchange rate move-
and foreign interest rates. Part of this may bements. But, if investors had been willing to
due to the relatively small size of our financial ‘tough it out,’ the interest rate returns for the
markets. Probably more importantis New Zea-entire period would have been higher, while the
landers’ appetite for borrowing. The New exchange rate was roughly unchanged by the
Zealand economy already draws on a hugeend of that period.
amount of overseas capital relative to its size,
and has the highest ratio of net foreign debt torhe UIP framework, however, does provide a
GDP of the OECD economies. Most overseaauseful way of thinking about how the market
investors in NZ dollar bonds or New Zealand behaves in response to new information, and
shares have taken unhedged exchange rate pabout how expectations are formed, but perhaps
sitions. Hence, their actual returns whenneeds to be adapted to allow for risk and un-
converted back to their home currency, depencdertainty. In a similar vein to another popular
on the movement in the NZ dollar. There is atheory, that of purchasing power parity, one
limited appetite for that sort of risk. Thus, in possible alternative is to think of UIP as hold-
order to attract further offshore capital, New ing over the long-term, but allowing for
Zealand interest rates have to be higher. departures in the short-tefh.

UIP, in arelative sense, is particularly useful
for analysing market behaviour following an
_ — , - inflation surprise, or an unexpected change in
2 |t is worth re-emphasising that a currency risk premium is . . .
common across many countries, rather than being uniqud NONEtary policy. The reactions of interest rates

to New Zealand. It has to do with the general reluctance tognd exchange rates are typically consistent with
take on general exchange rate risk through investing in non- .
US dollar assets, rather than the specific volatility of the NZ what UIP suggests would happen foIIowmg
dollar. If anything, the NZ dollar in recent years has exhibited these surprises. For example, suppose the Re-
relatively less volatile than many other currencies including,

for example, the Australian dollar, or the pound sterling.

27 The standard deviation of monthly percentage changes in

28

the $NZ/$US exchange rate was 1.8 percent. 2

Neither the New Zealand Government nor New Zealand
banks or corporates have taken significant exchange rate risk
on their overseas borrowing. Rather, those risks lie with the®°
foreign investors, who require compensation for that risk.

ReserveBank oF NEw ZeaLanp: Bulletin Vol 61 No.2

Nearly all studies on UIP have reached a similar conclusion.
More recent evidence, however, suggests that UIP may hold
over longer horizons.

The Reserve Bank uses an adapted form of UIP in its
macroeconomic model of the New Zealand economy.
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serve Bank unexpectedly tightened monetarymarket expectations to these surprises. While
policy, and that this takes the form of a rise inthe exchange rate never really depreciated dur-
interest rates. What would then typically hap-ing the period, despite the markets’ expectation
pen inresponse? The exchange rate would risthat it would, this was likely due to the series
quite quickly. The rise in the exchange rate isof surprise monetary policy tightenings. In the
consistent with what UIP would lead us to be-absence of these persistent surprises, the NZ
lieve, as it serves to offset the now-higherdollar may well have fallen. To sum up, UIP
interest rate return on New Zealand assets. Iprovides a useful framework in an ex-ante
the exchange rate had remained unchanged @ense, rather than an ex-post sense.

even fallen, then offshore investors could have

bought a similar or greater amount of NZ dol-

lar assets for a given amount of foreign5 Conclusion

currency, and benefited from the higher inter-The results in this article suggest that forward
est rate returf. The exchange rate should rise rates tell us very little about where things will
to such a level that the markets then expect it tgyctually be in a month’s time. This is not too
depreciate over the period ahead to offset thgurprising, and more than likely reflects the fact
now-wider interest differential. In other words, that financial market prices can be volatile and
an unexpected widening in the New Zealand'sdifficult to predict, particularly over the short-
interest rate differential to the US, shoalilv  term. The very fact that the future is difficult

bring about an expectation ofidure NZ dol- o predict explains the value and popularity of
lar depreciation. forward contracts through their insurance-like
gualities.

As mentioned above, this is consistent with
New Zealand's experience over 1995 to 1996 One puzzling feature of market behaviour is that
Over this period, both the Reserve Bank andforward rates appear to have persistently un-
the markets expected monetary policy to beginder-estimated actual changes in future market
easing. But quarter after quarter, inflation prices over the past nine years. Perhaps part of
turned out to be stronger than expected, leadthe explanation is that both central banks and
ing to a series of unexpected monetary policythe financial markets have persistently under-
tightenings. Each surprise tightening resultedestimated changes in inflation. Possible reasons
in a sudden rise in both interest rates and exfor such persistent behaviour include: caution
change rates. Furthermore, exchange rateg implementing monetary policy, in the light
remained relatively steady after the initial rise, of an uncertain inflation outlook; uncertainties
rather than steadily drifting higher. Tkstep-  about the process that drives inflation; and per-
change’pattern in the exchange rate continuedhaps a reflection of human nature when we ask:
throughout the period following each unexpect-“What are the odds that | will be wrong again
ed tightening. This pattern was consistent withthis time around?”
the NZ dollar rising to such an extent that it
wasthen expectedo depreciate over the peri- Forward interest rates and forward MCls, how-
od ahead. If this were not the case, it wouldever, are useful in the sense that they appear to
have been reasonable to see the exchange ra@ a reasonable guide of what the market ex-
steadily drift higher over that period. In other pects to happen in the future. However, forward
words, the interest rate and exchange rate rea@xchange rates, as quoted in the market, do not
tion to each surprise was consistent with whatook like plausible measures of market expec-
UIP would suggest regarding the change intations as they have nearly always priced in a
depreciation of the NZ dollar. Asking why this
3L In theory, the rise in today’s exchange rate should beiS the case amounts to aSking Why New Zea-
instantaneous, so that it should not be possible to gain fromland interest rates have been consistently higher
the higher interest rates. In reality, however, this processthan US interest rates. One explanation is that

tends to occur over a short period as markets take time to ) .
digest this new information. there may be a currency related risk premium
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embedded in New Zealand interest rates. Thidevich, R. M., (1979), ‘On the efficiency of

risk premium largely reflects an element of glo- markets for foreign exchangdhternational

bal preference for US dollar-denominated Economic Policy: Theory and Evidenohp.7)

assets. Because of the structure of the world'®ornbusch, R. & Frenkel, J. A. (eds), John

financial markets, not all non-US dollar assetsHopkins University Press.

are seen as perfect substitutes for US dollar

assets. New Zealand-specific factors — such aMargaritis, D. & Teo, P. H., (1991), ‘Time-var-

the overall level of NZ dollar indebtedness to ying risk premia and the efficiency of the New

foreigners — may also be relevant. Zealand foreign exchange markeReserve
Bank discussion document
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