Trends in foreign exchange trading

Lauren Rosborough, Financid Markets Department*

In this aticdle, Lauren Rosborough discusses how globd and domedtic foregn exchange
markets have changed in recent years. These trends are illudraied usng the latest Bank
for Internationd Settlements triennid foreign exchange and derivatives market survey
and other indicators of foreign exchange market liquidity. The Sze and dructure of the
New Zedand foreign exchange maket has dtered in recent years. Trading in the New
Zedand dollar now occurs predominady in Audrdia  There is some evidence to
uggest that New Zedand dollar spot market liquidity haes falen but the New Zedand
dollar remains quite liquid conddering the smdl sze of the New Zedand economy.

1 Introduction

Ove recent years the dructure of the globa foregn exchange market hes dtered
dgnificantly, reflecting a number of events such as the introduction of the common
currency in Europe and changes in the way tha maket paticipants have chosen to
manage thar foreign exchange exposures  Significant changes have aso occurred in the
New Zedand dollar and the way that it is traded. A paticularly important development
has been the tendency of banks to shift their wholesde trading operdtions to Audrdia
Market participants and commentators have dso noted that the New Zedand dollar seems
less active and liquid then it has been in the past. An often-cited factor for the dedline in
activity has been a generdly reduced presence of offsore investors in New Zedand's
mos actively traded asst markets and hence in the New Zedand dollar. The recent
rdease of the laes BIS globd survey of globd foregn exchange market turnover
provides a good opportunity to explore some of these issues.

The article proceeds as follows. Section two describes and explains recent changes in the
dructure of the globd foreign exchange market and shows how trends in the structure of
the New Zedand market fit into that context. Section three looks into trends in the
domestic market more closdly.  Section four introduces the concept of foreign exchange
market liquidity and examines the evidence there is to hand on the liquidity of the New
Zedand dallar. Section five condudes the article and summearises the main findings

2 Global trendsin foreign exchange markets

During April 2001, 48 countries paticipaed in the Bank for Internationd Settlements
(BIS) triennid centrd bank survey of foreign exchange and derivaives market aaivity.2

! The author would like to thank Kelly Eckhold and Michael Reddell for their significant
contributions to this paper.

Bank for International Settlements, Central bank survey of foreign exchange and derivatives market
activity in April 2001: preliminary global data, 9 October 2001, www.bis.org/publ/rpfx0L.htm. A
more detailed report from the BIS will be availablein 2002.



Each centrd bank reports to the BIS on a number of aspects of the trading activities
occurring in ther own countriess. The BIS then aggregaes the results Many centrd
banks a0 release their nationd results.

Figure |
(Global foreign exchange market turnover
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Totd globd foreign exchange activity was USD 1, 210 b|II|on on average per day in
April 2001 — a fall of 19 per cent between 1998 and 20013 While the dedline in traded
volumes is large, it comes dter a decade of dgnificant growth (see chat above). Over
haf (56 per cent) of globd foregn exchange turnover occurred in the United Kingdom,
the United States and Jgpan (with London the pre-eminent globa centre for foreign
exchange trading) — see table 1. Since the firg BIS survey in 1989, these three countries
have usudly been the three largest trading centres, traditiondly capturing around 55 per
cent of globd turnover. While the proportion of total turnover that occurred in these main
markets held steedy during 2001 redive to 1998, there have been some interesting
changes in the shares of the individud markets and in the shares of many other amdler
markets. Box 1 (a the end of section 2) discusses this issue and shows that there has
been a tendency for trading to gravitate towards regiond hubs, which has rested in
some trading centres gaining sgnificant market share a the expense of others

Tablel
Global foreign exchange market turnover in April 2001
Average daily turnover by country for the five

largest markets

Ranking Ranking Country USD hillion %
2001 1998

1 1 United Kingdom 504 311
2 2 United States 252 15.7
3 4 Japan 147 9.1
4 3 Singgpore 101 6.2
5 5 Germany 88 54

Perhaps more interesting is which currencies are traded.  As figure 2 illudraes, it is no
aurprise that larger economies typicdly have more heavily traded currencies. New

3 At constant exchange rates, thisfall was 14 per cent.



Zedand seems to fit wdl in the maindream group of developed economies, which
indudes, for example, Singgpore, Audrdia, Norway, Canada and the UK. The
currencies of a group of emerging makds (for example, Russa, Poland, Thalland and
the Czech republic) tend to be less activdy traded as compared to the Sze of ther
economies.  Trading volumes in the New Zedand dollar are roughly smilar to that seen
in a number of other emerging market countries, which are much larger in GDP terms
than New Zedand*

| Igure 2
Currency turnover relative to GDP
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The US ddlar is the most frequently traded currency. In April 2001 the US dollar
accounted for 45 per cent of tota globd turnover; a very high réio given that trading in
any one currency cannot exceed 50 per cent (Snce every trade involves two currencies).
In other words, ninety per cent of the vadue of dl trades induded the US dallar. Thet is
unsurpriang, dnce the US dollar is the standard that most other currencies are traded
agang — that is, it is the mosg common numerare in foreign exchange For example, to
exchange New Zedand dadllars for euros a trader would usudly need to exchange New
Zedand dollas for US dallars and then exchange US dallars for euros A common
numerare exigs because having only one or two currency pars tha are actively traded in
each currency tends to concentrate trading activities in those few pairs, leading to a more
liquid market. In terms of currency pairs, trading in the euro againg the US dollar is the
most active (30 per cent of dl trades are EUR/USD trades), with the US dallar againg the
Japanese yen and the British pound at 20 per cent and 11 per cent respectively.

4 Note that the chart’s currency mnemonics can be found in the appendix to this article.



Table?2
Global foreign exchange turnover by currency and currency pairs in April 2001

Rank Currency® 2 % Currency pair %
ing
1 USddlar 904 EURIUSD 300
2  Euo 37.6 USD/JPY 20.0
3  Jgpaneeyen 227 USD/other 17.0
4 Pound gerling 13.2 GBPIUSD 11.0
5  Snissfranc 6.1 USD/CHF 5.0
7  Audrdian dollar 4.2 USD/CAD 4.0
16 New Zedand dollar 0.6 AUD/USD 4.0
22 Czechkoruna 02  EURIPY 3.0
23 Indian rupee 0.2 EUR/GBP 2.0
24 Thd beht 0.2 EUR/other 2.0
25 Maaysan ringgjt 0.1 EUR/CHF 1.0
26°  Saudi riya 0.1

TOTAL 200.0 TOTAL 100.0

1 As thae ae two currencdies in every exchange rae transaction, the totd of dl
currency shares adds to 200 per cent.

2  Bven though there were 48 countries surveyed, only the 28 largest currencies
were reported in the prdiminary results.

Trades that involved the New Zedand dollar accounted for 0.6 per cent of globd
turnover, making the New Zedland dollar the 16™ most traded global currency.”

Typesof trading activity

A number of different types of trading activities occur in the foreign exchange market.
The BIS survey captures the man types and segregates turnover into four broad
caegories soot, forward, swaps, and derivative market activity. All of thee types of
trades involve exchanging one currency for another (at leest in principle) even though in
many respects the nature of the different types of trades are quite different.

Spot market transactions are the smplest instrument for transacting foreign exchange and
are often conddered the market sandard. A spot foreign exchange transaction is the

The survey has only thisyear required each country to report on the extent of trading in anumber of
smaller currencies, including the New Zealand dollar, hence this number cannot be directly
compared to the 1998 figure of 0.3 per cent (which included results complied from the survey of

New Zealand banks alone).



exchange of one currency for another, a the spot (or today’s) exchange rate. Although
the exchange rae is agreed a the time of the transaction, market convention dictates thet
the exchange of funds (settlement) will occur two business days later (the spot date). The
lag between the day of the transaction and the ultimate exchange of currencies gives the
parties time to arrange to have the transaction processed through clearing systems.

But sometimes market paticipants do not want to exchange currencies in two business
days time. For example let's say tha an exporter is expecting to recelve payments for
their goods in one month's time. Those recapts will be in US dallars, but the exporter
wishes to receive New Zedand dollars. In addtion, this exporter wishes to fix today the
amount of New Zedand dollars they will receive. The reguirements of this exporter
cannot be satisfied with a spot transaction (a oot transaction would be sdttled in two days
but the exporter isn't going to recaive their US dallars for another month), but they can
be sidfied via an outright forward transaction. An outright forward transaction is
identical to a oot transaction, except that the settlement date (and the exchange of
currencies) is more than two business days ahead® Hence gpot and forward transactions
ae usudly andysed as one type of indrument snce the only difference is the date on
which the exchange of funds occurs

In generd, the spot exchange rate will not be same as the forward exchange rate. The
difference between thee two rates lagdy reflects the differences in short-term interet
rates between the two countries in quesion. To explain, lef's use an example when
interest rates are higher in New Zedand than in the United States. An exporter would
expect to get a few more New Zedand dadllars by waiting for the forward date, as the
dternative would have been to undertake a spot transaction when the export contract was
agreed, borrowing the US dollars required to settle the spot transaction (at a lower
interes rate than avalable in New Zedand) and invesing the New Zedand dollars
received from the spot transaction a the higher New Zedand interest rate. Thus, the spot
exchange rate will be higher than the forward exchange rate. The difference between the
spot and the forward exchange rate is known as the forward premium,

Outright forwards are used predominaidy by cusomes to hedge their future trade
receipts’ Banks typicaly only transsct outright forwards with their customers a their
cudomers request, and to maturity dates that suit the cusomer. Banks will not typicdly
trade outright forwards with other banks There ign't a liquid inte-bank market in
outright forwards, largdy because eech outright forward setles on a different date,
depending on cusomer needs. Indead, banks will tend to use a combinaion of spot
foreign exchange and interest rate markets (both of which have liquid inter-bank markets)
to sidy ther own hedging needs. When banks hedge therr transactions with ther
cusomers in the spot market, they often cause others to transact as well — boosing spot

It is possible to have aforward transaction that settles sooner than a spot transaction. These are
called value today and value tomorrow outright forwards, and settlement is either the current day or
the next day respectively.

See Brookes, A, D Hargreaves, C Lucas, and B White, (2000), “Can hedging insulate firms from
exchange raterisk?’ Reserve Bank of New Zealand Bulletin, vol 63, no 1, 21-34, for amorein-depth
analysis of the use of outright forwards by customers.



maket volumes rdaive to undelying forward volumes In addition, large wholesdle
cgpitd flows usudly occur in the spot maket. As the vaue of cgpitd flows typicaly
dwarfs those transactions related to trade flows (estimates generdly suggest a 5.1 to a
10:1 rdio), market trading volumes are usudly large rddive to tha of outright forward
transactions.

Ladtly, a foreign exchange swap is an agreement to exchange two currencies & the
current spot date and to reverse the transaction at a specified future date. In fact, a swap
IS equivdlent to a oot transaction and an offsetting outright forward transaction rolled
into one. Given that the exchange rate on the oot date and a the future settlement date is
fixed a the time of the foreign exchange swagp transaction (FX swgp), movements in the
exchange rate after the ded is entered into will have no impact on the vaue of a swap.
Instead, the vdue of a FX swep is given by the forward premium which is largdy
determined by the interet rate differentid between the two countries. Hence, the vdue
of a FX swap is exposad to changes in interest rate differentids after the ded is entered
into. Market participants use swaps to manage mismatches in their holdings of currencies
(thet is, if a trader holds one currency, but owes in another, a swap can be used to offset
the mismatch by exchanging one for the other for a set period of ti rne).8

Globaly, FX swaps continue to be the most heavily traded product. A sgnificant reason
for this is due to market players preference to repeatedly transact short-term FX swaps
raher than transacting one longer maturity swgp. For example, perhgps oversess
invesors without established credit lines localy want to edtablish a pogtion in the New
Zedand dallar for two months and finance it using the swagps market. It would be quite
normd to do this uang a successon of one week swaps. Over two months there would
be a@ght swaps to finance the sngle underlying postion initidly transacted in the spot
market. Theresult isvery high turnover and volumes

Activity in the FX swaps maket is lagdy a demand deived from activity in other
makes. An attive inter-bank market operaies to hdp dear banks own and ther
cusomes funding and hedging requirements, but the traders do not themsdves typicaly
take large risk pogtions (on the difference between the forward points and the actud
interest rate differentid). Another factor is that the vaue of the average FX swap is
inherently less voldile than a corresponding spot or outright forward transaction of the
same face vdue (because interest rate differentids are much more dable than ot
exchange rates). Thus from a trader’s perspective, one can trade a much larger volume of
FX swaps and be exposed to the same amount of risk (and potentidly make the same
return), hence the larger FX swap volumes.

8 Hawkeshy, C (1999), “A primer on derivative markets’, Reserve Bank of New Zealand Bulletin, vol
62, no 2, 24-43 describes the dynamics of the swap market in greater detail.



Table3

Transaction type by country — absolute value (USD billion) and shares of total
turnover

April 2001 April 1998
Country Spot % Swap % Forward% Spot % Swap %  Forward %
United Kingdom 151.2 30 3024 60 504 10 2231 35 3696 58 446 7
United States ~ 103.3 41 1134 45 353 14 1474 42 1649 47 386 11
Japan 368 25 911 62 191 13 612 45 680" 50" 6.8 5
Ausrdia 130 25 354 68 36 7 196 42 247 53 23 5
NewZedand 10 2528 70 02 5 21 3045 65 03 5

All Countries 3993 33 6776 56 133.1 11 5600 40 7140 51 1260 9
1 Edimated.

In New Zedand, FX swaps are a greater part of our tota turnover than in many countries.
This reflect New Zedand's high reliance on foreign capitd to finance domedtic lending.
New Zedand banks and companies use foreign currency borrowing extensvely and use
the FX swgps method to convert the foreign currencies they have borrowed into the New
Zedand dollars they need for a period of time. The atide by lan Woolford, Miched
Redddl and Sean Comber in this volume of the Bulletin examines this issue in more

depth.

As can be seen in table 3, in the 2001 BIS survey, globa FX swap market activity rose to
56 per cent of globd foreign exchange market volumes (from 51 per cent in 1998), while
the share of spot attivity to totd turnover fel from 40 per cent to 33 per cent. The share
of outright forward market activity was unchanged a around 10 per cent. In absolute
terms, swgp market activity fdl by dx per cent, but this dedine is smdler than that seen
in the spot market (a decline of 32 per cent in US dollar terms). Mogt countries, including
New Zedand, tended to follow asmilar trend to that seen in the globd figures.

Factorsbehind the global trends

Three dgnificant factors have been dted by many commentators as being responsible for
the dedine in overdl foreégn exchange make activity and the changes in the rddive
importance of the various indruments. These factors are the introduction of the euro; an
increase in eectronic broker trading; &d a tendency for indtitutions and trading centres to
consolidate.

The BIS survey results note thet trading in the eurocurrencies in 1998 accounted for 52
per cent of dl foregn exchange transactions, while in 2001 the common currency of the
euro accounted for just 38 per cent of globa trading. Part of that drop can be attributed
to the introduction of the euro, as some currency pars smply no longer exis, and for
example any previous trading between Itdian and Gemen firms involving the lira and



the deutschemark that was previoudy a foreign exchange transaction is now just a
domedtic euro payment. Exactly how much of the drop reflects the introduction of the
euro, as opposed to the dedline in foreign exchange trading in generd over the pagt three
years, is more difficult to discern. The BIS survey results show that turnover in non-euro-
affected currencies fel by 25 per cent between 1998 and 2001. Given that the totd
decline in turnover in the euro is 40 per cent, and assuming that the underlying reduction
in trading in the euro followed the globd trend, then a Sgnificant pat of the dedine in
globd turnover amply reflects the introduction of the euro.”’ Note dso that the vaue of
the euro has depreciated ggnificantly againg the US dollar since 1998, which adso helps
to explan a large pat of the 40 per cent decline in turnover in the euro-area currencies
(inUSdollar terms).

The rapid growth in trading via dectronic-basad sysems has dso been a dgnificant
factor behind the fdl in globa turnover in the 2001 survey. An dectronic broker is a
screenbasad exchange where buyers and sdlers can place the amounts they wish to buy
or sl of a paticular currency, and a what price they wish to trade a. In eectronic-based
sysems, trades occur only when both parties to the trade actudly want to trade. One
paty will place an order with the dectronic broker, and other traders will then choose
whether to trade (or not) by placing an offsetting order. The technology brings together
the interests of buyers and sdlers. By contragt, the heart of the foreign exchange market
has typicdly been inter-bank “market makers’. Under that sort of arrangement banks are
typicdly requested to make a market (guote a buying and sdling price on an exchange
rate if asked by ancother bank) and can often be “forced” to trade even if they have no
immediate need to. (This is one of the unwritten rules between participants in the foreign
exchange market. The market functions in this manner to ensure that a market will exis
a dl times) If a bank trades when it doesn't need to, then it will trade with other banks
in the inter-bank market to dear that postion, which will, in turn, prompt other traders to
trade and S0 forth until eventudly someone who actudly needs to trade, does so. To the
extent that the use of dectronic broking systems decreases this ‘passthe-parcd’ type
activity, then turnover will dedine Electronic broking sysems are ussd much more
extensvey in spot markets. Therefore, the incresse in dectronic broking has hed a larger
impact on spot market activity than on outright forwards or FX swgps. Accordingly, the
ratio of spot transaction volumes to totd volumes has dedined globdly, while the raio of
FX swaps and outright forwards tansactions has tended to increase.  Further to this, the
BIS survey reports that trading between reporting deders (inter-bank trading) has fdlen
from 64 to 59 per cent of totd turnover, mogt likely asaresult of eectronic broking.

A research piece from Lehman Brothers Inc. estimated that the introduction of the euro reduced
global turnover by around 13 per cent in 1999. Committee on Gold and Foreign Exchange
publication, ‘ Structural changein foreign exchange markets’, Discussion Note No 1, July 2001.



Box 1
Recent movement in trading centres

The 1998 BIS survey showed a tendency for finendid inditutions to consolidate ther
trading operdtions globaily.l The 2001 survey reslts suggest tha this trend hes
continued further. This has meant that, whereas ten years ago finandd inditutions
may have had vaious offices in many of the middle-Szed or larger finendd centres of
the world, now they tend to focus on the larger financid centres, especidly for trading
the mgor currencies.

Thereisavarigty of reasonsfor thistrend. Better technology, such as dectronic
broking and communications systems, has lowered geographicd barriers, meaning that
banks find it less necessary to be physcaly located in a country to participate
effectively in its foreign exchange market. A reduction in hedge funds and other large
investment funds' participation in foreign exchange markets following the Asan and
Long-Term Capitd Management crisesin 1997/98 has dso reduced the need for an
extensve network of inditutionsin different countries. In addition, inditutions have
tended to manage their risk by ‘pooling’ divisonsin an attempt at cost control.

Findly, there has been atendency of finendd ingditutions to merge in recent years (for
example the Deutsche Bank/Bankers Trust merger in 1999 and the J P Morgar/Chase
merger in 2000), reducing the number of offices around the world.

Figure 3
Change in foreign exchange market turnover
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The dfects of this consolidation have been seen in most countries.  For example,
Japan’'s market share has risen to the detriment of Singgpore, while trading in Europe
has increased in Germany a the expense of other centres in Europe. The evidence
suggests that some banks have consolidated their operations in the Adan time zone in
Audrdia as wdl (which may adso explan why turnover in Audrdia has incressad,
seemingly againg the globd trend). To an extent, the rise in market share in Audrdie
has come a the expense of New Zedand's shae of globd turnover, given that &
number of banks core treesury functions have migraed from New Zedand to
Audrdia This dhift in trading of the New Zedand dolla from New Zedand tc
Audrdia has had a dgnificant effect on the turnover trends in our own survey in the
last few years.




There is ds0 some evidence that finandid inditutions have tended to consolidete thar

activities within countries.  For example, trading of the Swedish krona in Sweden, and

the New Zedand dollar in New Zedand, now conditute a larger proportion of turnover.

A number of centrd banks have noted that a amdler number of trading inditutions now

cgpture alarger share of turnover in their own market.

! Lucas, C and L Rosborough, (1999), “ The foreignexchange market and derivatives survey,”
Reserve Bank of New Zealand Bulletin, vol 62, no 1, 79-86.

Electronic broking sysems have been very successful, epecidly in a ample product like
oot foreign exchange, as they are chegper and fadter than traditiond trading techniques.
Screen-based sysems dlow for direct processng of trades into dearing and settlement
sysems and are more trangparent than traditional ‘dedle’ markets. Their popularity has
grown rgoidy snce the mid-1990s. The Federd Reserve of New York notes that
automatic order-matching systems acoounted for 54 per cent of spot turnover, while the
Bank of England edimates tha two-thirds of oot maket activity now occurs via
dectronic brokering systems™® So far, dectronic brokers have been less successful in
egablishing a presence in the New Zedand dollar. Hard numbers are not available, but
the impresson from market paticipants is that only around 30 per cent of totd New
Zedand dollar spot volumes are transacted via eectronic brokers.

Findly, industry consolidation gppears to have played a role in the fdl in globd turnover.
There has been a continued consolidation of trading centres and indtitutions back to ther
home countries, while large bank meges have tended to consolidate trading within
countries (see box 1 for further discusson of these issues). In addition, as inditutions
have meged, thee is now more neting of individud cusomer transactions within
inditutions, as opposed to trading between inditutions in the foreign exchange market.

3 Changesto the New Zealand foreign exchange mar ket

Currency pairstraded

The foreign exchange market physcaly located in New Zedand haes dso seen some
ggnificant changes in recent years. Nearly three quarters of trades in 2001 directly
involved the New Zedand dollar, while 86 per cent of currency pairs traded involved the
antipodean currencies, down from 80 per cent in 1998. The NZD/USD currency par is
the most frequently traded, accounting for two-thirds of totd New Zedand turnover.
Ancther 7 per cent of turnover involves the New Zedand dollar againg other currency

10 Federal Reserve Bank of New Y ork, The foreign exchange and interest rate derivatives markets

survey: Turnover in the United States, 9 October 2001.

www.newyorkfed.org/pihome/triennial /fx_survey.pdf , Bank of England: The UK foreign exchange
market and over-the-counter derivatives marketsin April 2001 —results summary,
www.bankofengland.co.uk/statistics bis -survey/fxotcsumOL1.pdf between institutionsin the foreign
exchange market.




pars, while 11 per cent of transactions involved the AUD/USD. The changes to currency
par trading in the lagt three years are less ggnificant than those that occurred between
1995 and 1998, when the New Zedand and Audrdian dollar shares of total turnover
transacted in New Zedand rose significantly, from 68 to 80 per cent.

Pat of the explanation for increesed trading of the home currency reflects the fact thet
there has been a tendency for banks operating in peripherd financid centres to specidise
in the currencies (and cusomers) that they know wdl — ther own. In the case of New
Zedand, banks have tended ether to top quoting prices in the mgor currencies
dtogether, or to shift those activities to the larger finandd centresin the region.

Trendsin total turnover

Average daly turnover in April 2001 in New Zedand was USD 4.0 hillion, down from
USD 7.0 billion in April 1998, a fal of 46 per cent’ On the face of it, this is a
sgnificant drap in activity, and much greeter than the 19 per cent globd fdl. So what has
caused this fdl in activity? Electronic broking sysems ae not as heavily used in New
Zedand, =0 the fdl in activity cannot be dtributed to that. Similarly, it is hard to ge how
the introduction of the euro could have reduced turnover in New Zedand, as there were
never maerid trading volumes in non-deutschemark euro-area currencies.

Table4
New Zealand foreign exchange market tur nover
(average daily total market turnover by currency pair)

April 2001 April 1998 April 1995

usb % UsD % usb %

billion billion billion
NzZD/USD 2630 655 4,741 677 3,740 51.9
NZD/Other 291 7.2 235 34 284 39
EURUSD! 229 5.7 208 30 934 130
AUD/USD 498 124 665 93 881 12.2
USD/IPY 190 4.7 695 99 852 118
GBPUSD 137 34 154 22 239 3.3
USD/Other 23 0.6 246 35 184 2.6
All Other 20 0.5 72 10 87 1.2
TOTAL 4,018 100.0 7,006 100.0 7,201 100.0

1 Inthe 1998 and 1995 surveysthisis USD/DEM.

However, there are two New Zedand specific factors that explan some of the dedine in
turnover.  Hrst, the exchange rate hes depreciated by 26 per cent snce 1998, which
explains aound half the fdl in tumover in US dollar tems™ Probably a lesst as

o In April 1998 there were 20 business day, whilein April 2001 there were only 18.

12 From an average of 0.5531 in April 1998 to an average of 0.4066 in April 2001.



importantly, the trading bases of a number of wholesdle banks have shifted to Audrdia
gnce 1998 (HSBC and much of Deutsche Bank, for example), while some banks thet ill
operae in New Zedand have shifted thar man functions to ther parent banks in
Audrdia This means tha New Zedand dollar trading by these inditutions is induded in
the Resarve Bank of Ausrdids component of the survey.™® Fortunatdy, the Reserve
Bank of Audrdia has been collecting information on the volume of New Zedand dollars
traded in Audrdia in each of the lagt three surveys™ Putting this information together
with our own gives us a better sense of the trendsin overdl New Zedand doIIartrading.15

Table5

Total NZD/USD turnover in Australia and New Zealand*

(USD million)

Country April 2001 April 1998 April 1995
Turnover % Tumover % Turnover

change change

New Zedand 2,630 -445 4,741 26.8 3,740

Augrdid 4412 418 3111 105.1 1517

TOTAL 7,042 -10.3 7,852 494 5,257

1 Traded volumes are daily averages over the month.
2 Source: Reserve Bank of Audrdia

Table6
NZD/USD spot and outright forward market turnover in Audralia and
New Zealand'

(USD million)
Country April 2001 April 1998 April 1995
Tumover % Tunover % Tumover
change change
New Zedand 597 -61.1 1,533 10.1 1,392
Augrdid’ 609 -357 948 1285 415
TOTAL 1,206 -514 2,481 373 1,807

1 Traded volumes are daily averages over the month.
2 Source: Resarve Bank of Audrdia

Table 5 shows that the amount of New Zedand dollars traded in Audrdia is 42 per cent

13 The 2001 survey includesthe ANZ, BNZ, Deutsche Bank, NBNZ and Westpac.

14 For clarification, the figures added here are NZD/USD trading only. Unfortunately, the Reserve
Bank of Australia’ s datado not enable atime series breakdown of trading of New Zealand dollars
against other currencies.

TheNew Zedland dollar isa so ext ensively traded in New Y ork and London in their respective time
zones. The Federal Reserve’ ssurvey indicated that US 1 billion was traded daily, on average, in
New York in April 2001. Unfortunately, the Bank of England did not disaggregate their figuresfor
the New Zealand dollar.

15



higher than in 1998. As a reault, totd turnover in New Zedand dollars in New Zedand
and Audrdia has only fdlen by around 10 per cent snce 1998. Rdative to the fdl in
turnover reported from other centrd banks around the world, this fal in turnover is less
than the globa average (see table 3), and is around the globd median. Table 5 dso shows
that more trading in New Zedand dollars occurs in Audrdia than in New Zedand. This
obsarvaion is not that unusud these days, for example, the euro is more highly traded in
London then in Frankfurt, while a sgnificant proportion of turnover in the Swedish krona
occursin London.

The drop-off in turnover snce 1998 comes dfter a period of drong growth in volumes
over the decade before. Totd Audrdian turnover in the New Zedand dollar is 34 per
cent higher than it was in 1995 and the fdl in the vadue of the New Zedand dollar snce

then, if anything, underdatesthistotad growth in turnover.

New Zealand spot and outright forward market activity

As can be seen from table 6, turnover in New Zedand dallar spot and outright forwards
in New Zedand and Audrdia fdl by 51 per cent between 1998 and 2001 in US dollar
teems. Thisfdl is larger than the 26 per cent fdl in trading in spot and outright forwards
seen globaly since 1998. Note, however, that the New Zedand dollar exchange rate has
been weeker than most currencies over this period, which explans some of the larger fdl
noted here. The fal from 1995 to 2001 is not as marked as that seen from 1998 to 2001- a
fdl of 33 per cent (much of which can be explained by the percent fdl in the NZD/USD
chanae rate aver the neriod)

Box 2
New Zealand derivative market activity

The triennid survey dso covers foreign exchange and interest rate derivaives activity.
Derivatives are not the focus of thisarticle, but some results are reported briefly here.

In New Zedand, the over-the-counter options market (options written specificdly to fit
the needs of a particular dient) has grown subgantialy snce 1998. Average turnover in
currency options has risen from USD 62 million, to USD 495 million, a five-fold
increa2. Degpite this seemingly large increase, options turnover Hill accounts for less
than one per cent of totd turnover in New Zedand.

Tumover in interes rate derivaives has increased snce the mid-1990s, reflected in
greater trading in forward rate agreements and interest rate swaps. A forward rate
agreement (FRA) is amilar to a bank depost which begins a some time in the future,
whereas an interest rate swap trandiorms a series of fixed rate obligations into a series of
floating rate obligations, or vice versa® Interest rate swgps have become more actively
traded snce 1998, reflecting an increased need by banks to manage the interest rate risks
on ther much larger fixed mortgage portfolios  (Total lending, of which fixed rae
mortgages account for around 60 per cent has increased by around 30 per cent Since
1998). In addition, there has been a tendency for some banks and invesors to invest
usng interest rate sSvaps as an dternative to holding New Zedland government bonds.




The growth in interest rate swaps in New Zedand is part of a globd trend. In some markets,
interes rate swaps have become the ‘benchmark’ trading ingrument, reflecting the dedining
sze of government bond markets? The increased tendency for banks to securitise mortgages
and other credit recaivables in recent years may aso have contributed to increased activity in
the interest rate and currency swap markets.

Interest rate option activi ty hasfalen since 1998, possibly due to the changeto the OCR in
1999. Short-term interest rates are now not as volatile, and hence offer fewer short-term
trading opportunities. In addition, lower interest rate volatility has led to areduced need for
companies to hedge movementsin interest rates. Thisisagmilar trend to thet seeninthe
interest rate futures market.

Table 8

New Zedand interest rate derivatives market

turnover

(Including exchange traded

futures)

Ingrument April 2001 April 1998 April 1995
NZD million % NZD million % NZD million

change change

Forward Rate Agreements 1,052 774 593 390.1 121

Swaps 375 86.6 201 235.0 60

OTC options 9 -90.7% 97 796 54

TOTAL 1,436 611 891 279.1 235

* Traded volumes are dally averages over the

month.
1 Hawkesby, (1999) describes interest rate swaps and their usesin greater detail.
2 See (2000), “ The changing shape of fixed income markets’, BISWorking Paper no 104, for areview

of the growth of global interest rate swap markets

New Zealand swap market activity

Daly average turnover in New Zedand dollar foreign exchange swaps was USD 55
billion in April 2001, down only dightly from 1998 — see table 7. As expected, turnover
in New Zedand fdl ggnificantly. This was countered, however, by a dramdic rise in
swap market activity in Audrdia



Table7

NZD/USD foreign exchange swap market turnover in Audralia and
New Zealand'

(USD million)
Country April 2001 April 1998 April 1995
Tumover % Turnover % Turnover
change change
New Zedand 1,920 -480 3,691 617 2,283
Ausraia® 3,803 758 2,163 %63 1,102
TOTAL 5,623 2.2 5,854 729 3,385

1 Traded volumes are daily averages over the month.
2 Source: Resarve Bank of Austrdia

This subgantid rise in New Zedand dollar swvgp market activity as a proportion of totd
foreign exchange turnover in New Zedand and Audrdia is conggent with the globa
trend towards a grester emphads on swap market activity. In New Zedand, an important
driving factor has been the fact that wholesdle banks have increesngly used the FX
swaps market to help convert their short-term borrowings in oversess countries (such as
in the US commercid paper market or US dollars borrowed directly from parent banks)
into the New Zedand dallars that they require. Since their commercid paper is issued in
US dollars, they hedge agang movements in the US and New Zedand interest rates by

engaging in foreign exchange swap transactions.

The BIS survey ds0 covers deiveaive market activity. An overview of the man results
isavailablein box 2.

4 Theliquidity of the New Zealand dollar

The fdl in New Zedand dollar trading volumes has led some maket commentaiors to
suggest that the New Zedand dollar has become less liquid since the mid-1990s. This
section examines this issue and compares New Zedand's experience to that of other
countries. We andyse trading volumes in spot and outright forwards when consdering
the liquidity of the oot exchange rate, Snce it is spot and outright forward transactions
that determine, and are determined by, the spot exchange rate.

What isliquidity and why isit important?

Foreign exchange liquidity is best thought of as the ability to transact in the foreign
exchange maket without Sgnificantly affecting the exchange rate The liquidity of the
maket is important, given that liquid makets more easly fadlitate large cepitd flows.
Furthermore, a less liquid foreign exchange maket will generdly be assodaed with
more voldility in the exchange rae, dl dse being equa (see box 3). Increased exchange



with transacting in the currency.

Foreign exchange trading does not generdly respect geographic bariers when capitd
markets are open, given that communications and trading sysems enable investors to
eedly trade with eech other in different countries Because of this dement to trading,
what is important is whether investors are prepared to trade with each other, rather than
the exact physca location of individud traders In Audrdasa finendd inditutions can
edly transact with each other, as the Audrdian and New Zedand markets are open a
aound the same time. Therefore, it is the Sze of the market for New Zedand ddllars in
Audrdasathat is of primeimportance for the liquidity of the New Zedand dollar.

Thevariousfacets of foreign exchange market liquidity

We define three main facets to foreign exchange market liquidity, these being: the depth
of the market (most commonly measured by trading volumes); the tightness of the market
(often defined as the width of the bid/ask spread); and the immediacy of the market (or
the speed at which traders will quote pricesto other traders).

The BIS survey provides us with a rich database to assess the depth of the market. The
51 per cent fdl in New Zedand dollar spot and outright forward foreign exchange
turnover in US dollar terms in Audrdia and New Zedand since 1998 (table 6 above)
suggests a fal in the depth of the New Zedand dollar. However, as noted ealier, this
semingly large fdl needs to be teken in context with the subdantid fdl in the
NZD/USD exchange rate of 26 per cent Snce 1998. Tha is, trading volumes in New
Zedand dollar terms have fdlen by hdf of tha indicated by the US ddllar figures. In
addition, the fdl in New Zedand dollar tunover is in the range of globd averages —
dbeit alittle larger than seen in many other currencies.

There are some reasons to believe that focusng on the 1998-2001 period overstates the
drop off in the depth of the market. New Zedand capitd markets developed rapidly
following deregulation in the 1980s and the early 1990s which resulted in large capitd
inflowvs and an increese in the liquidity of the New Zedand ddllar. The mid-1990s was a
period of especidly strong growth of the markets reflected in a dgnificant rise in
offshore invesment in New Zedand dollar products via the New Zedand dollar
denominated eurobond market and in the government bond market®®  Furthermore, 1998
was an unusudly active peiod in many globd makets (New Zedand included),
reflecting an increesed interet in trading and invesing by hedge funds and other large
invesors. In addition, the Bank’s monetary policy implementation agpproach during the

16 seeEckhold, K (1998), “Developmentsin the Eurokiwi bond market,” Reserve Bank of New
Zealand Bulletin, vol 61 no 2, 112-121 for areview of the development of the Eurokiwi market. The
proportion of offshore currency of New Zealand government securities rose significantly over the
mid-1990s — see statistical tables D6 and D7, www.rbnz.govt.nz for details.



midlate 1990s may have aso generated increased foreign exchange trading.”’ Hence it is
likdy tha turnover in the foreign exchange maket was temporarily inflated during
1997/1998 reative to both the dze of the New Zedand economy and its asset markets,
and rdaive to the trend levd of liquidity and turnover. A better indication of the
underlying trend in the depth of the New Zedand dollar is obtained by comparing the
levd of spot and forward market activity in 2001 rdative to tha in 1995. This
comparison shows that turnover fell by 20 per cent between 1995 and 2001 in US dollar
terms, and grew by around 25 per cent in New Zedand dollar terms.

Ancther way of assessing the depth of the market is to examine the first-line liquidity of
the inter-bank foreign exchange market. The inter-bank market conssts of a group of
banks that agree to quote each other bid and ask prices (the buy and el price) a a
prescribed spread (the bid/ask spread) in a prescribed amount of foreign exchange (the
standard market parcel — of NZD 5 million). First-line liquidity is the combination of the
gandard market parcd sze and the number of traders in the market — thet is, the amount
of foreign exchange that one price-making bank can definitey trade with dl other banks
immediady a anty one time  To an inter-bank market participant who has a rdativey
short-term focus, fird-line liquidity is the rdevant messure of the depth of the market.
The totd number of inter-bank price makers in the New Zedand dollar has remained
broadly stable in recent years. Although HSBC withdrew from the New Zealand market
in July 2000, the Commonwedth Bank of Audrdia entered in March 2001.*® Because
banks Hill quote prices on an unchanged sandard parcd Sze of NZD 5 million, the firg-
line liquidity of the inter-bank market has remained largey unchanged a NZD 30 million
over the lagt few years.

The next main facet of maket liuidity is the tightness of the market, or the width of the
bid/ask spread. The academic literature tends to concentrate on tightness as the measure
of maket liquidity. The wider the bidlak spread is the less liquid a currency is
conddered to be, as transaction codts are higher. Around 1998, bid/ask spreads on the
NZD/USD widened from five bads points to seven bads points on a sandard parcd of
NZD 5 million. This widening in the soreed was an informa consensus among the
wholesdle trading banks — reportedly as a result of greeter risk averson and exchange rate
volatility during the Adan crigs period. In October 2000, one mgor market participant
expliatly began to quote a 10 point spread to other inter-bank participants, dthough the
other market participants continued to quote a seven point bid/ask spread to each other.

Ovedl, this suggests that the tightness of the New Zedand dollar has remained broadly
stable snce 1998, but that tightness has decreased since the mid-1990s, as quoted spreads
have widened. (The widening of Soreads is larger in effective terms given that the leve
of the exchange rae is now lower when compared to the mid- 19905)

1 The Bank acted to manage overall monetary conditions, which comprised both the exchange rate

and short-term interest rates, by making statements to push conditions back to within the desired
range. Therelative frequency of commentsresulted in some ‘noise’ traders or short-term traders
trading more often when monetary conditions moved closer to the edge of the perceived ranges.
CBA was not included in the BIS survey resultsfor New Zealand astheir trading baseisin Sydney.
The apparent fall in depth of the market is not unique to New Zealand, and, although not discussed
here at length, the tendency for bid/ask spreadsto widen at the margin has also been seen in other
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offshore foreign exchange markets. See BIS, “ Structural Aspects of Market Liquidity from a
Financial Stability Perspective,” June 2001 for more detail.



Another aspect of liquidity is the immediacy of the market. This is the speed a which
traders will quote prices to each other. The longer it takes to receive a quoted price, the
less liquid the market is conddered to be (because the longer you have to wait, the greater
is the chance that the exchange rae will change). Make immediacy is inherently
difficult to messure, given the need for high frequency time series data on actud quoted
prices Typicdly, the evidence on the immediacy of the market comes from discussons
with market paticipants At times this anecdota evidence has suggested that some inter-
bank paticpants have become dower a quoting prices in recent years Quoting
reputedly becomes noticesbly dower when there is greater uncertainty around the true
‘levdl’ of the exchange rate, for example when trading conditions are thin (when trading
volumes are low). In addition, some market participants have commented that the move
of some banks away from New Zedand may have coincided with ther reduced
commitment to quote prices quickly when asked. Therefore, in this sense, the substantia
dhift in New Zedand dollar trading to Audrdia may have resulted in a drop in the
immediacy of the market. Since these comments are sporadic, it is difficult to draw
drong concusons. However, it is reasonable to expect that any decdine in the
immediacy of the market will become more gpparent when markets are under stress and
trading conditions are thin.

Theimplicationsof lower liquidity

Ore implication of lower liquidity will generdly be higher exchange rate voldility.
Therefore, trends in the volaility of the exchange rate hdp us gleen some evidence on
trends in the currency’s liquidity. However, factors other than changes in market
liquidity afed exchange rae volaility, making the rdationship between volumes and
volaility complex and uncatan. Resach often shows tha trading volumes ae
postively corrdaed with exchange rate voldility, while other work finds the opposte to
be true. Exchange raes often become more voldile when trading activity picks up,
because short-term migmatches between buyers and sdlers of foreign exchange are more
likdy to occur. However, in gened, trading volumes ae postivey corrdated with
exchange rate voldility. A more liquid market will be one where the rise in voldility is
rddivdy modest as volumes incresse because there is dways a rdaivey large number
of traders with opposng transactions to complete, resulting in fewer short-term
mianaches A negaive rdaionship between exchange rate volaility and trading
volumes can occur when higher exchange rae voldility ectudly deters market
paticipants from trading. In these cases, exchange rate volatlity doesv't incresse
initidly, because volumes have increased, but because of something dse, such as an
increase in the voldility of a rdaed exchange rate. Box 3 looks a the rdaionship
between trading volumes and voldility in the New Zedand ddllar, draving on some high
frequency data on trading volumes and the exchange rate.



Figure 4
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Thee ae a number of different ways to messure volaility of the exchange rate,
induding: the sandard deviation of daly changes of the exchange rate (known as actud
or higoricd voldility); the level of volaility implied by FX options prices (known as
implied voldility); or the dally trading range of the exchangerate.

Figure 5 shows that the actud volaility of the NZ dollar has increesed since 1998. It
appears that there has been a didinctive dift in the average levd of volaility in the NZD/
USD fdlowing the Asan and Russan debt crises of 1997/ 1998. The actud average
daly volatility has increased from 0.40 per cent (1990 to 1998) to 0.75 per cent (1998 to
2001). This didinctive rise in exchange rae volaility has occurred in many other
currencies againg the US dallar, such as the South African rand and the Audrdian dallar,
dthough the increase in the voldility of the New Zedand and Audrdian dollars has been
larger than mos.  Desgpite this increase, the voldility of the New Zedand dollar is now
only dightly higher than the voldility of mog other traded currencies  Thus, the recent
rise underscores the extent to which New Zedand dollar (and to a lesser extent Audrdian
dollar) voldility wes rdaivey low prior to the Adan crids period. The increased
voldility of the exchange rate haes dso been reflected in the wider average daly trading



range obsarved in recent years —fanges that are even wider in per cent terms given the
much lower leve of the exchangerate.

Table9
Average annualised historical volatility®
Jan 1992 to Oct1997to  Change
Sep 1997 Aug 2001
Against the USdollar
New Zedand dollar 6.10 12.50 +6.4
Audrdian dollar 7.50 12.00 +4.5
South African rand 6.30 9.90 +3.6
Canadian dollar 440 550 +1.1
Japanese yen 10.40 13.00 +2.6
Euro’ 10.20 10.20 0.0
Swedish krona 11.00 10.60 -0.4

1 Volaility is defined as the annudised sandard devidtion of the exchange ra€'s
daily per cent change.
2 Prior to 1999, the euro is proxied with the Deutschemark.

However, the rise in exchange rate volaility may have reflected factors other than a
reduction in the liquidity of the market. The chat above shows that the voldility of the
Audrdian and New Zedand dollars has moved in tandem over mogt of the last decade.
Since 1998, the volaility of the New Zedand and Audrdian dollars has increased by
around the same amount, depite the depth of the Audrdian dallar fdling by less than the
depth of the New Zedland dollar?’ These observations suggest that something apart from
the depth, and hence turnover in the market, has likdy driven trends in the voldility of
both currencies in recent years.

In summary, by andysng the depth, tightness and immediacy aspects of New Zedand
dollar liquidity, there is some evidence to suggest that liquidity had fdlen snce 1998.
The increased presence of large investors and hedge funds in New Zedand's main assat
markets aound that time may have atificdly increased the gpparent liquidity of the
market then. The discusson above dso shows tha there has been a rise in the volatility
of the New Zedand dollar exchange rate and a fdl in the resliency of the currency over
the period. However, these trends are not unique to the New Zedand dollar. The New
Zedand dollar may have become rdaivdy less liquid, but the evidence suggedsts that
there is 4ill auffident liquidity to stify amply the amount of ceoitd flows in our
market. To the extent thet liquidity has fdlen, it has not o far resulted in any dgnificant
problems for those who need to use the market.

20 Total spot and outright forward turnover in the Australian dollar has declined by around half as

much as for the New Zeadland dollar.



Box 3: Volume and valatility

An dternative measure of the liquidity of the market is how far the exchange rate moves per
unit of foragn exchange transacted. The market can be consdered rddivey liquid if the
exchage rate does not tend to move by very much when large volumes are transacted.
However, if volatility picks up condderably, then the oppodte may be true. This concept of
liquidity is known as the redliency of the market. In conjunction with fird-line liquidity.
resliency isan important agpect of liquidity for merket traders

Hgure 6 shows ameasure of the reslliency of the New Zedand dollar calculated by dividing
the trading range of the NZD/USD by the volume traded in the market for each day snce
1997.' Weuse daly data on traded volumes from the Bank’ s foreign exchange turnover
urvey. Only asubsat of the totd traded volumesin the New Zedand dollar are included, as
we only survey banks that are based in New Zedand. The survey has been adjusted for

changesin survey paticipation over the years.
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Interestingly, the exchange rate tends to be less voldtile on days when trading volumes are
high. This is condgtent with the idea that the New Zedand dollar market is liquid and that
trading volumes encourage ability rather than ingability in the exchange rate Markd
paticipants explan this phenomenon by noting that, on days when paticpanits have
particularly large parcels to transadt, it is typicd for banks to work together to find offsatting
interest, from say, large cusomers such as the mgor exporters or other investors.  Therefore,
more often than not, the entrance of a large buyer or sdler of foreign exchange will atract
offsetting sdlers and buyers to the market, enabling large volumes to be transacted without
dgnificantly affecting the exchange rae.  On the other hand, a moderatdy large transaction
on a quigter trading day can result in a rdatively large movement in the exchange rate.  This
is because smdler transactions ae often not large enough to atract larger participants into
the market, leaving the smdler paticipants to asorb the flows often resulting in more

exchange rate voldility.

In generd, the dally trading range of the currency has widened since late 2000, while daily
traded volumes have decreased. From this we can tentatively conclude thet the resiliency of
the New Zedand dollar has declined. Resiliency has dedined on both rdatively heavily
traded and lightly traded days.




5 Summary and concdusons

Foregn exchange makets have undergone some ggnificant changes in recent years.
Totd globd foreign exchange turnover hes fdlen, primarily due to the introduction of the
euro, increased trading via dectronic-based trading sysems and consolidation of trading
centres. Trading volumes in New Zedand have fdlen. However, the movement of
finendd inditutions trading operations from New Zedand to Audrdia has meant that
the Bak's survey has subdanttidly overdated the true fdl in New Zedand dollar
tunover. Totd Audrdasan turnover in the New Zedand dollar hes fdlen moderady
over the past three years, and only dightly snce 1995, and the New Zedand dollar
trading volumes gppear to be around what one would expect given the sze of our

economy.

The liquidity of the New Zedand dollar has declined since the mid-1990s. But the
deterioretion is overdated when smple comparisons agang 1998 ae made. A longer
run of data dill suggests a dedline in liquidity, but by less of an extent than in 1998.
However, there are few dgns of a loss of maket effidency or of paticular problems
resulting from the fdl in liquidity. The maket gill ssems cgpable of deding with large
transaction volumes without subdtantialy increesng voldility in the exchange rae, and
the economy gill appears able to attract (and hedge) the foreign capitd needed to sustain
our high externd indebtedness.

There are a range of ways to andyse the data we have presented in this atide. By giving
the reader a number of different deata, we hope to illudrate the generd trends that
represent the changes in the globd and New Zedand foreign exchange makets this
decade. If the pagt is any gauge to predict the future, further changes in the nature of
foreign exchange markets are likdy. The increased use of dectronic trading sysems has
had a huge impact on the dructure of offshore markets. To date, their impact on the New
Zedand dollar has been muted. It remains to be seen how the market will change when
the next BIS survey is done in 2004.



Appendix: Currencies mnemonics

These symbols for nationd currencies are those routindy used by foreign exchange
traders

AUD Audrdian dollar
BRL Brazilian red

CAD Canadian ddllar
CHF Swissfranc

CLP Chilean peso

CZK Czech koruna
DKK Danish krone
EUR Euro

GBP Greet Britain pound
HKD Hong Kong dollar
INR Indian rupee

JPY Japaneseyen

KRW Korean won
MXP Mexican peso
MY R Mdaysan ringgit
NOK Norwegian krone
NZD New Zedand dollar
PLZ Pdlish Zioty

RUR Russan ruble

SAR Saudi Arabianriyd
SEK Swedish krona
SGD Singgporean dollar
THB Tha baht

TWD Tawanese dollar
USD United States dollar
ZAR South African rand



