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Abs t rac t  

In  th i s  paper ,  I  s tudy  ind iv idua l  cu r rency  pa i r s  and  examine  the  behavior  o f  the  
c ross  sec t ion  o f  the i r  ca r ry  re turns  wi th  the  USD.  Deve loped  and  emerg ing  marke t  
ca r ry  t rades  y ie ld  h igh  Sharpe  ra t ios  even  a f te r  ad jus t ing  fo r  t r ansac t ion  cos t s .  I  
show tha t  ca r ry  t rade  r i sks  ca r ry  t rade  r i sks  a re  dynamic  and  have  become more  
sys temat ic  in  recen t  yea rs .  F rom 1999  onwards ,  the  h igh  ca r ry  re tu rn  cur renc ies  
have  s ign i f i can t  coef f ic ien t s  in  a  t ime  se r ies  regress ion  o f  r e turns  on  the  US s tock  
marke t  r e tu rns ,  impl ied  vo la t i l i ty  innova t ions  o f  the  US s tock  marke t  op t ions  
(VIX) ,  TED spreads .  In  add i t ion  to  the  t ime  se r ies  fac to r  load ings ,  I  f ind  tha t  the  
c ross  sec t ion  o f  ca r ry  t r ade  re tu rns  can  be  sor ted  by  be tas  on  the  any  of  these  
va r iab les -  US s tock  marke t ,  VIX innova t ions  and  TED spreads .  I  a l so  document  
the  inc reas ing  ro le  o f  in f l a t ion  g rowth  in  the  c ross  sec t ion  o f  cu r rency  re tu rns  and  
the  inc rease  in  ca r ry  re tu rns  due  to  the  p resence  o f  d i f fe ren t ia l ly  in f la t ion  
t a rge t ing  cen t ra l  banks .   I  f ind  tha t  in  both  per iods ,  the  more  nega t ive ly  a  cen t ra l  
banks  Tay lor  ru le  be ta  wi th  respec t  to  the  US cen t ra l  bank  i s ,  the  h igher  the  re tu rn  
tha t  cur rency  pa i r  ach ieves .  I  ana lyze  how th i s  obse rva t ion  may  he lp  make  hedge  
funds  and  inves to r s  inves t ing  in  o the r  coun t r i e s  endogenous  in  theore t i ca l  mode l s .  
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Introduction 

Currenc ies  tha t  a re  a t  a  fo rward  p remium tend  to  deprec ia te  in  a  dev ia t ion  f rom 

the  uncovered  in te res t  r a te  pa r i ty .  Th is  p resen t s  an  anomaly  to  the  f inanc ia l  

l i t e ra tu re  and  a  t r ad ing  s t ra tegy  to  the  p rac t i t ioners .  The  bas ic  ca r ry  t r ade  s t ra tegy  

i s  qu i t e  s imple :  i f  a  cur rency  fo rward  i s  a t  a  d i scoun t  to  the  spo t  p r i ce  today ,  buy  

i t  and  i f  the  cur rency  fo rward  i s  a t  a  p remium to  the  cur ren t  spo t ,  se l l  i t .  Wai t  fo r  

the  se t t l ement  da te  on  the  fo rward .  On  se t t l ement  da te ,  conver t  the  d i f fe rence  

be tween  the  spo t  p r i ce  tha t  day  and  the  purchas ing  p r ice  o f  the  fo rward  p r ice  

conver t  your  p ro f i t  to  numera i re  o f  cho ice ,  typ ica l ly  your  home cur rency 1.   The  

“ca r ry  t r ade”  i s  wide ly  used ;  hedge  funds  and  inves tment  banks  t r ade  i t  and  se l l  i t  

to  inves to rs  in  fo rms  such  as  exchange  t raded  funds  (ETF) ,  index  l inked  no tes  e tc .  

In  th i s  paper ,  I  s tudy  ind iv idua l  cu r rency  pa i r s  and  examine  the  behavior  o f  the  

c ross  sec t ion  o f  the i r  ca r ry  re tu rns  wi th  the  USD.  I  show tha t  th i s  s t ra tegy  as  

app l i ed  to  por t fo l ios  o f  developed  and  emerg ing  marke t  coun t r i e s  y ie lds  h igh  

Sharpe  ra t ios  even  a f te r  ad jus t ing  fo r  t r ansac t ion  cos t s .  I  examine  the  main  

p layers  fo r  the  ca r ry  t rade ;  cen t ra l  banks  and  the  specu la to r s  and  wha t  the  c ross  

sec t ion  o f  cur rency  ca r ry  re tu rns  can  t e l l  us  abou t  them.  
                                                            

1Carry Trade Example and  commonly used  terms:  imagine  the one  year  Japanese Yen  (JPY)/United  States 
Dollar (USD) spot rate today is 100, and the one year forward is 95. You enter into a forward contract to buy 
1.05 USD  in a year’s time for 95 Yen/dollar and deposit the dollar you have  in the bank at 5%. When a year 
passes  imagine  the  spot  is  still  at  100.  You  then  cash  settle  the  forward  contract  and  make  a  profit 
of1.05*(100‐95) = 5.25 JPY. If spot moves, that is added on to or subtracted from the total profit. If the final 
spot in a year’s time was at 105 it means the total payoff from spot movement is 10.5 Yen. This is in excess of 
the interest you earned in the savings account. To convert the excess payoff to the numreraire of choice, we 
divide by the current spot rate and get 10*1.05/105, or about 10 cents. In our example the USD interest rate 
was 5%; your total profit is 15 cents. Note that JPY is called the funding currency or the liability side and USD is 
called the asset side of the carry trade. 
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I  show tha t  ca r ry  t r ade  r i sks  ca r ry  t r ade  r i sks  a re  dynamic  and  have  become more  

sys temat ic  in  recen t  yea rs .  F rom 1999  onwards ,  the  h igh  ca r ry  re tu rn  cur renc ies  

have  s ign i f i can t  coef f ic ien t s  in  a  t ime  se r ies  regress ion  o f  r e turns  on  the  US s tock  

marke t  r e tu rns ,  impl ied  vo la t i l i ty  innova t ions  o f  the  US s tock  marke t  op t ions  

(VIX) ,  TED spreads .  In  add i t ion  to  the  t ime  se r ies  fac to r  load ings ,  I  f ind  tha t  the  

c ross  sec t ion  o f  ca r ry  t r ade  re tu rns  can  be  sor ted  by  be tas  on  the  any  of  these  

va r iab les -  US s tock  marke t ,  VIX innova t ions  and  TED spreads .  I  a l so  document  

the  inc reas ing  ro le  o f  in f l a t ion  g rowth  in  the  c ross  sec t ion  o f  cu r rency  re tu rns  and  

the  inc rease  in  ca r ry  re tu rns  due  to  the  p resence  o f  d i f fe ren t ia l ly  in f la t ion  

t a rge t ing  cen t ra l  banks .   I  f ind  tha t  in  both  per iods ,  the  more  nega t ive ly  a  cen t ra l  

banks  Tay lor  ru le  be ta  wi th  respec t  to  the  US cen t ra l  bank  i s ,  the  h igher  the  re tu rn  

tha t  cur rency  pa i r  ach ieves .  I  ana lyze  how th i s  obse rva t ion  may  he lp  make  hedge  

funds  and  inves to r s  inves t ing  in  o the r  coun t r i e s  endogenous  in  theore t i ca l  mode l s .  

I  a l so  document  the  c ross  sec t iona l  sens i t iv i t i e s  o f  va r ious  cur rency  pa i r s  to  hedge  

fund  ind ices  and  f ind  tha t  they  l ine  up  wi th  the  popu la r  ca r ry  t rades .  Cur rency  

pa i r s  tha t  do  no t  have  a  pos i t ive  ca r ry  re tu rn  a re  s t i l l  no t  sens i t ive  to  the  macro  

var iab les  ment ioned  above .  The  inc rease  in  asse t s  under  management  i s  a l so  

d i f fe ren t i a l  in  the  c ross  sec t ion  o f  the  cur rency  pa i r s ;  emerg ing  marke t  cur renc ies  

wi th  h igher  ca r ry  were  inves ted  in  more .   

Addi t ional ly ,  I  f ind  tha t  in  the  yea rs  f rom 1999  to  2009  the  Yen  ca r ry  t r ade  was  

no t  ve ry  p rof i t ab le  aga ins t  USD.  The  USDJPY car ry  t r ade  does  no t  have  much  

var ia t ion  wi th  the  US s tock  marke t ,  a  weak  re la t ionsh ip  wi th  VIX innova t ions .  

Mos t  ana ly s i s  o f  the  Yen  ca r ry  t rade  focuses  on  the  por t fo l io .  Genera l ly ,  the  

s ign i f i can t  por t ion  o f  a  r i sk  resu l t s  comes  f rom the  “Asse t  s ide ,”  such  as  

Aus t ra l i an  do l la r ,  New Zea land  do l la r  o r  emerg ing  marke t s  cur renc ies  l ike  the  
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Braz i l i an  Rea l .  A  por t fo l io  cons i s t ing  o f  a  long  pos i t ion  in  New Zea land  do l la r  

and  shor t  o f  Japanese  Yen  wi l l  load  nega t ive ly  on  VIX innova t ions .  

Car ry  t r ades  a re  no t  usua l ly  s tud ied  in  ind iv idua l  cur rency  c ross  sec t ions .  Mos t  

approaches  in  the  recen t  l i t e ra tu re  e i the r  fo rm one  por t fo l io ,  mos t ly  o f  the  

Japanese  Yen  funded  ca r ry  t rades  such  as  Ha t to r i  and  Shin  (2008)  to  exp la in  

va r ious  c r i ses ,  o r  cons t ruc t  a  f ew por t fo l ios  to  s tudy  the  c ross  sec t ion .  A  good  

example  o f  c ross  sec t iona l  ana ly s i s  o f  ca r ry  t rades  i s  an  a r t i c le  by  Lus t ig ,  

Roussanov ,  and  Verde lhan  (LRV f rom now)  2009 .  They  iden t i fy  a  s lope  fac to r  in  

exchange  ra tes  and  show h igh  in te res t  r a te  cur renc ies  load  more  on  the  s lope  

fac to r  than  the  low in te res t  r a te  cur renc ies .  They  go  to  sugges t  tha t  the i r  s lope  

fac to rs  cap ture  mos t  o f  the  c ross  sec t iona l  var i a t ion  in  cur rency  marke t s .  

However ,  the i r  mode l  has  no  par t i cu la r  endogenous  t ime  dynamics  tha t  can  expla in  

my  f ind ing  o f  inc reas ing  macroeconomic  r i sk  and  s ign i f i cance  o f  cur rency  re tu rn  

exp lana tory  fac to rs  in  recen t  years .  To  ver i fy  my  resu l t s ,  I  use  the i r  por t fo l ios  and  

indeed  f ind  tha t  por t fo l ios  l ine  up  be t t e r  and  have  a  h igher  f ac to r  load ing  a f t e r  

1998 .  

A  paper  tha t  address  the  t ime  dynamic  i s  Jy l j a ,  Suominen  and  Lyyt inen  (2008) .  

They  wr i te  a  mode l  o f  hedge  fund  inves to r s  wi th  segmented  marke t s  tha t  d r ive  

down the  ca r ry  a rb i t rage  and  c la im tha t  changes  in  asse t s  under  management  l ead  

to  lower  ca r ry  re tu rns .  They  do  cons ider  the  e f fec t  specu la t ive  asse t s  migh t  have  

on  ca r ry  re tu rns  bu t  do  no t  cons ide r  any  e f fec t  on  sys temat ic  r i sks  l ike  I  do .  

Addi t ional ly ,  I  c la im tha t  the i r  ana ly s i s  o f  ca r ry  re tu rns  dec l in ing  in  p rof i t ab i l i ty  

i s  f l awed .  
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There  i s  a  vas t  l i t e ra tu re  tha t  deba tes  the  ex i s tence  o f  the  “ fo rward  p remium 

puzz le”  and  Froo t  and  Tha le r  (1990)  i s  a  good  d i scuss ion .  

 

Data Details 

I  use  da ta  f rom 21  count r i es  f rom Bloomberg  s ince  tha t  i s  a  sys tem used  by  t raders  

to  t r ade .  I  d iv ide  up  the  coun t r i e s  in to  two  g roups ;  the  so  ca l l ed  G10 and  the  

emerg ing  marke t s  (EM f rom now) .  

G10  coun t r i es  a re  impor tan t  due  to  the  s i ze  o f  the  economy  as  they  con t ro l  such  a  

subs tan t i a l  por t ion  of  the  wor ld  economy  and  because  the  res t  o f  the  wor ld’ s  

economies  and  cen t ra l  banks  a re  l ike ly  to  emula te  them.  EM coun t r i es  a re  

impor tan t  a s  they  have  had  an  inc reas ing  share  o f  the  GDP and  a re  respons ib le  fo r  

a  subs tan t ia l  por t ion  o f  the  ca r ry  t r ade  re tu rns .  

To  ana lyze  the  Uncovered  In te res t  Ra te  par i ty  (UIP)  cond i t ions  I  use  the  da ta  f rom 

the  fo l lowing  coun t r i es  wi th  the  respec t ive  cur rency  symbols  in  b racke t s :  USA 

(USD) ,  New Zea land  (NZD) ,  Aus t ra l i a  (AUD) ,  Br i t a in  (GBP) ,  Japan  ( JPY) ,  

Swi tze r land  (CHF) ,  Sweden  (SEK) ,  Norway  (NOK) ,  European  Union  (EUR)  and  

Canada  (CAD) ,  Sou th  Afr ica  (ZAR) ,  Czechos lovak ia  (CZK) ,  Braz i l  (BRL) ,Turkey  

(TRY) ,  Hungary  (HUF) ,  Ta iwan  (TWD),  Tha i land  (THB) ,  S ingapore  (SGD) ,  Ind ia  

( INR) ,  Mexico  (MXN) ,  Sou th  Korea  (KRW),  Ice land( ISK) .  The  da ta  i s  ob ta ined  

f rom Bloomberg  and  cons i s t s  o f  the  U.S .  marke t  c los ing  (4 :00  p .m.  EST)  Bid ,  Ask  

and  Mid  Spo t ,  th ree  month  euro-depos i t  r a t es ,  1m fo rward ,  3m fo rward  and  6m 

forward  pr ices  fo r  every  cur rency  l i s t ed  above  f rom 30 th  December  1988  to  31s t  

December  2009 .  I  co l l ec t  synchron ized  c los ing  pr ices .  However ,  the  benef i t  o f  
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co l lec t ing  the  in te res t  r a te  and  spo t  r a te  separa te ly  e l imina tes  any  p rob lems  o f  

a synchronous  fo rward  and  spo t  p r i ces .  Obvious ly ,  th i s  a s sumes  tha t  covered  

in te res t  par i ty  ho lds  by  fo rces  o f  a rb i t rage ,  which  i s  a  r easonab le  assumpt ion  fo r  

these  l iqu id  and  major  cur rency  pa i r s .  Akram,  Rime  and  Sarno  (2008)  conc lude  

tha t  covered  in te res t  r a te  pa r i ty  ho lds  a t  da i ly  and  lower  f requenc ies .  

There  a re  some days  when  da ta  don’ t  ma tch  o r  days  tha t  a re  ho l idays  in  some 

count r i es  l ike  Japan  and  a re  no t  ho l idays  in  o the rs ,  I  d rop  a l l  those  da ta  po in ts  

s ince  they  a re  no t  ge rmane  to  the  analys i s .  S ince  the  car ry  t rade  needs  a l l  

cu r renc ies  fo r  p roper  compar i son  the  subse t  o f  l iqu id  p r ices  when  every  marke t  i s  

open  i s  the  bes t  one .  I  conver t  the  fo re ign  cur rency  p r ices  such  tha t  they  a re  a l l  

USD per  fo re ign  cur rency .  For  example  a  spo t  r a te  o f  0 .7500  fo r  NZD means  tha t  1  

NZD do l l a r  i s  equa l  to  0 .7500  USD.  The  b id  and  ask  p r i ce  da ta  se t s  don’ t  go  as  f a r  

back  fo r  some coun t r i es ,  e spec ia l ly  fo r  the  fo rward  ra tes  so  I  use  the  t r ansac t ion  

p r ices  f rom Burns ide  e t  a l  (2006)  TABLE 1 .   

Bid-Ask Spreads 

Tab le  1  shows  the  b id -ask  sp reads  fo r  va r ious  spo t  and  fo rward  ra tes  fo r  the  two  

t ime  pe r iods -  1990  to  2001  and  2001  to  2007 .  I t  i s  obv ious  tha t  a s  in  mos t  marke t s  

a s  FX marke t s  have  evo lved ,  the  b id -ask  sp reads  have  come down.  F igure  3  shows  

the  behav ior  o f  the  AUDUSD 6m forward  ra te  b id  ask  spread  decreas ing  over  t ime .  

Cur ren t ly ,  some hedge  funds  ge t  b id -ask  sp reads  o f  l e s s  than  0 .01  percen t .   A  

s imple  google  sea rch  fo r  FX Trad ing  revea l s  tha t  even  fo r  re ta i l  inves to rs  b id -ask  

spreads  have  shrunk  dramat ica l ly .  We see  tha t  the  b id -ask  spreads  fo r  fo rwards  a re  

somewhat  h igher  than  fo r  spo t  t r ansac t ions  and  among  the  fo rwards ,  longer  
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matur i t i e s  l ike  6m forwards  command  a  h igher  b id -ask  than  the  shor te r  matur i ty  

1m forwards .  

 

I  d idn’ t  f ind  much  dev ia t ion  f rom covered  in te res t  r a te  pa r i ty  in  my  analys i s .   

VIX i s  the  t i cker  symbol  fo r  the  Chicago  Board  Opt ions  Exchange  Vola t i l i ty  

Index ,  a  popu la r  measure  o f  the  impl ied  vo la t i l i ty  o f  S&P 500  index  op t ions .  

Refe r red  to  by  some  as  the  fea r  index ,  i t  r epresen t s  one  measure  o f  the  marke t ' s  

expec ta t ion  o f  vo la t i l i ty  over  the  nex t  30  day  per iod .  The  VIX i s  ca lcu la ted  and  

d i s semina ted  in  rea l - t ime  by  the  CBOE.  I t  i s  a  we igh ted  b lend  o f  p r ices  fo r  a  

r ange  o f  op t ions  on  the  S&P 500  index .  The  fo rmula  uses  a  ke rne l - smoothed  

es t imator  tha t  t akes  as  inpu t s  the  cur ren t  marke t  p r i ces  fo r  a l l  ou t -of - the -money  

ca l l s  and  pu t s  fo r  the  f ron t  month  and  second  month  exp i ra t ions .  The  goa l  i s  to  

e s t ima te  the  impl ied  vo la t i l i ty  o f  a  syn the t i c ,  a t - the -money  op t ion  on  the  S&P 500  

index ,  wi th  30  days  to  expi ra t ion .  In  2003 ,  CBOE changed  i t s  method  o f  

computa t ion  fo r  VIX and  p roduced  the  new VIX.  I  pe r s i s t  wi th  the  “Old  VIX.”  I  

do  check  tha t  innovat ions  fo r  o ld  VIX and  new VIX have  a  cor re la t ion  of  95%.  

I  ge t  the  US Banks  Repo  Data  f rom the  fo l lowing  webs i t e .  

h t tp : / /www.newyorkfed .o rg /marke t s /gsds /SearchResu l t s . c fm 

Shor t  in teres t  r a te  and  Cen t ra l  Bank  funds  ra te  a r e  ve ry  c lose ly  re la ted-  99 .8% 

cor re la t ion  in  l eve l s  and  90% in  changes .  So  I  use  shor t  r a te  and  then  in te rbank  

ra te  when  cen t ra l  bank  ra te  i s  no t  ava i l ab le .  I  ge t  mos t  o f  my economic  da ta  l ike  

GDP,  unemployment  f rom the  OECD da tabase  and  the  Globa l  F inanc ia l  Da tabase .   

UIP Evidence 
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Tes t s  o f  the  Uncovered  In te res t  Par i ty  (UIP)  a re  essen t ia l ly  t e s t s  o f  whe ther  the  

fo rward  ra te  i s  an  unb iased  p red ic to r  o f  the  spo t  r a te .  Denote  the  cur ren t  spo t  r a te  

by  S t ,  the  fo rward  ra te  tha t  se t t l e  a t  t ime  per iod  t+1  as  F t  and  the  se t t lement  day  

( t+1)  spo t  p r i ce  as  S t+1 .The  fo l lowing  regress ion  i s  usua l ly  t e s ted  

                (S t + 1 -S t )  /  S t  =  α+ β  (F t -S t )  /  S t  +  ε t + 1            ( 1 )                                       

Under  the  nu l l  hypo thes i s  tha t  (1 )  ho ld  α  shou ld  equa l  0 ,  β  shou ld  equa l  1  and  the  

e r ro r  t e rm ε t ,  shou ld  be  o r thogona l  to  the  t ime  t  in fo rmat ion .  The  re jec t ion  o f  the  

nu l l  hypo thes i s  has  been  widely  documented  and  I  upda te  the  ev idence .  I  r epor t  

the  resu l t s  o f  va r ious  regress ions .  I  use  the  1m,  3m and  6m forward  ra tes  and  a l l  

r e jec t  the  UIP .  The  regress ions  a re  run  us ing  non  over lapp ing  da ta  as  we l l  a s  

over lapp ing  da ta  and  I  end  up  re jec t ing  bo th  cases .  I  on ly  d isp lay  the  resu l t s  fo r  

non  over lapp ing  da ta  and  fo r  the  1m fo rward  fo r  b rev i ty .  

Cons i s ten t  wi th  the  l i t e ra tu re ,  I  f ind  es t imates  o f  β  t o  be  s ign i f i can t ly  d i f fe ren t  

f rom 1 .  I  a l so  f ind  tha t  the  fo rward  p remium puzz le  ex i s t s  and  the  va lue  o f  β  i s  

nega t ive .  Th i s  impl ies  tha t  ins tead  o f  apprec ia t ing ,  the  fo re ign  cur rency ,  when  i t  

i s  a t  a  fo rward  p remium compared  to  the  do l la r ,  ins tead  deprec ia tes .  Thus  an  

inves to r  cou ld  co l l ec t  a  r e tu rn  f rom the  spo t  deprec ia t ion  as  we l l  a s  the  in te res t  

r a te  d i f fe ren t i a l  a s  po in ted  ou t  in  the  ca r ry  t r ade  example  in  the  foo tno te  on  page  

2 .  

The  p roposed  exp lana t ions  fo r  the  fa i lu re  o f  UIP  range  f rom t ime  va ry ing  r i sk  

p remia  (Fama,  1984) ,  peso  p rob lems  (Lewis ,  1995)  to  in te rac t ion  o f  r i sk  p remia  

and  mone ta ry  po l i cy  (McCal lum,  1994) ,  and ,  behaviora l  exp lana t ions  (Tha le r  and  

Froot ,  1990) .  
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The Carry Trade Mechanics and Performance 

I  use  the  conven t ion  o f  conver t ing  a l l  cur renc ies  in to  do l l a rs /1  fo re ign  cur rency  

un i t  fo r  spo t  and  fo rward  ra tes ,  and  use  the  ac tua l /360-day  conven t ion  fo r  in te res t  

r a te  computa t ions .   

I  compute  the  ca r ry  t r ade  re tu rn  l ike  much  of  t he  l i t e ra tu re ,  cons t ruc t ing  a  log  

excess  re tu rn  

r ( t+1)=   s ( t+1) - f ( t ) .   

Na tura l ly ,  th i s  r e tu rn  may  be  decomposed  in to  an  in te res t  r a te  re tu rn  and  a  spo t  

r e tu rn  s ince  

 f ( t )  =  s ( t )+  ( r (USD)- r (o ther  coun t ry )  )*con t rac t  ma tur i ty  

r ( t+1)  =  s ( t+1) - s ( t )  +  ( r (o ther  coun t ry )  - r (USD))*con t rac t  matur i ty  

Thus ,  the  excess  ca r ry  re tu rn  i s  near ly  the  sum of  spo t  re tu rn  and  the  in te res t  ra te  

re tu rn .  We can  combine  the  b id -ask  spread  in to  the  equa t ion  in  the  usua l  manner  

and  sub t rac t  the  fo rward  and  spo t  t r ansac t ion  cos t s  f rom the  re tu rn .  For  each  

cur rency  pa i r ,  a t  the  end  o f  each  month  I  t ake  the  s igna l  f rom the  ex i s t ing  in te res t  

r a te :  i f  the  in te res t  ra te  o f  the  fo re ign  cur rency  i s  h igher  than  the  US in te res t  r a te ,  

I  inves t  the  fo re ign  cur rency  wi th  bor rowed  do l l a rs  and  v ice -versa .  I  do  th i s  fo r  

a l l  the  cur rency  pa i r s  (21  in  to ta l )  tha t  I  have  da ta  on  f rom 1985  to  2009 .  

However ,  I  on ly  repor t  r esu l t s  fo r  1989  to  2009  to  have  more  coun t r i es .  Resu l t s  

don’ t  change  much  when  I  use  t ime  per iods  f rom 1983  onwards .  
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Implementing the carry trade   

There  a re  two  main  methods  of  implement ing  the  ca r ry  t r ade  tha t  I  desc r ibe  in  the  

fo l lowing  paragraphs .  The  f i r s t  method  i s  to  imagine  tha t  the  amount  inves ted  

everyday  i s  $1  accord ing  to  the  inves tment  ru les  wr i t t en  above ,  s ince  the  dec i s ion  

c r i t e r ion  i s  based  upon  da i ly  obse rva t ion  and  we  assume tha t  the  t r ader  makes  the  

dec i s ion  da i ly  on  whe ther  to  inves t  o r  no t .  The  reason  to  use  the  f i r s t  me thod  i s  

tha t  i t  imi ta tes  wha t  funds  migh t  do  in  p rac t i ce  to  “bu i ld  up”  subs tan t i a l  ca r ry  

pos i t ion  wi th  min imal  p r i ce  impac t  and  “averag ing”  the  p r ice  they  ge t  in to  the  

ca r ry  s t ra tegy .  Addi t ional ly ,  th i s  method  enables  inves to r s  to  change  l everage  

qu ick ly  as  they  upda te  the i r  be l i e f s  abou t  the  marke t .  The  o the r  benef i t  o f  th i s  

method  i s  enab l ing  be t t e r  execu t ion  for  inves to r s  by  se t t ing  s top  and  l imi t  o rders  

tha t   cap ture  the  h igh  o r  the  low of  the  day’s  t r ad ing  pr ices .  The  impac t  o f  ge t t ing  

good  p r ices  on  a  s t r a tegy’s  p rof i t s  i s  non- t r iv ia l  s ince  the  b id /ask  sp reads  a re  the  

o rder  o f  0 .01% whereas  the  da i ly  vo la t i l i ty  i s  the  o rder  o f  1%.  Thus ,  a  we l l  p laced  

b id  can  inc rease  the  p rof i t s  by  up  to  the  da i ly  vo la t i l i ty  o f  1%.  I  would  a l so  l ike  to  

sugges t  th i s  a s  one  o f  the  mechan isms  used  by  ac t ive  inves to r s  use  to  mi t iga te  

p r i ce  p ressure  and  t ransac t ion  cos t  impac t  sugges ted  by  Burns ide  e t  a l  (2006)  by  

b reak ing  up  the  o rder  in to  smal l  da i ly  o r  in t ra -day  chunks  and  p lac ing  s top  and  

l imi t  o rde rs .  

The  second  method  i s  to  mechan ica l ly  inves t  a t  a  hor izon  o f  the  fo rward  accord ing  

to  the  t r ad ing  ru le  ment ioned  in  equa t ion  3 .  So  fo r  a  s t ra tegy  tha t  uses  the  1m 

forward ,  the  inves tor  on ly  inves t s  a f t e r  he  rea l i zes  the  re tu rns  f rom the  f i r s t  

inves tment  i . e .  a f t e r  a  month .  Thus  th i s  s t ra tegy  ensures  tha t  there  a re  no  
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over lapp ing  re tu rns .  The  reason  to  use  the  second  method  i s  tha t  i t  g ives  non  

over lapp ing  re tu rns  which  a re  eas ie r  to  work  wi th  s t a t i s t i ca l ly ,  though  i t  r educes  

the  sample  s i ze  subs tan t i a l ly .  Addi t iona l ly ,  i t  migh t  emula te  the  behav ior  o f  

ce r ta in  inves to rs  who may  no t  t rade  f requen t ly .  

Portfolio Construction 

For  the  “asse t”  s ide  cur rency  pa i r s  ( inves ted  in  h igher  y ie ld ing  fo re ign  cur rency  

whi le  bor rowing  in  USD)  re tu rn  genera t ion ,  the  fo rmat ion  i s  the  same  as  mos t  

cur ren t  l i t e ra tu re ,  such  as  LRV (2009) .  However ,  i f  I  fo rm a  “ l i ab i l i ty”  ( inves ted  

in  USD and  bor rowing  in  a  fo re ign  cur rency) re tu rn ,  the  in teres t  r a te  d i f fe ren t ia l  

wi l l  s t i l l  be  pos i t ive  (USD in teres t  r a te  i s  h igher  than  the  fund ing  cur rency  ra te . )  

Thus  l i ab i l i ty  re tu rns  a re  cons t ruc ted  and  ana lyzed  s l igh t ly  d i f fe ren t ly  than  

LRV(2009)  bu t  wi l l  l ead  to  the  same resu l t .  For  example ,  LRV would  sub t rac t  two  

pa i r s  (NZDUSD and  JPYUSD)  to  ge t  a  NZDJPY re tu rn  and  I  cou ld  ass ign  equa l  

we igh t  to  my  NZDUSD and  USDJPY pa i r s  and  add  them to  ach ieve  a  s imi la r  r e tu rn  

fo r  a  NZDJPY pa i r .  

 

Af te r  cons t ruc t ing  ind iv idual  ca r ry  t r ade  pai r s ,  I  use  d i f fe ren t  ru les  to  cons t ruc t  

por t fo l ios ,  such  as  r ank ing  by  prev ious  month’ s  in teres t  r a te  d i f fe ren t ia l ,  p rev ious  

month’ s  in te res t  r a te  d i f fe ren t ia l  sca led  by  rea l i zed  vo la t i l i ty ,  r ank ing  by  p rev ious  

two  months ’  Sharpe  ra t io  and  swi tch ing  to  a  shor t  ca r ry  i f  the  rea l i zed  vo la t i l i ty  

exceeds  the  impl ied  by  a  ce r ta in  amount .  

 

Performance Summary Statist ics 

The  ind iv idua l  cur rency  pa i r s  average  month ly  re tu rns  range  f rom 60  bps  a  month  

fo r  the  USDJPY car ry  to  1  bp  fo r  USDZAR (South  Afr ican  Rand)  ca r ry  fo r  the  
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per iod  f rom 1989  to  1999 .  The  month ly  s t andard  dev ia t ions  range  f rom 1 .3% to  

3 .6%,  wi th  the  annua l i zed  Sharpe  ra t ios  r ang ing  f rom 0 .01  (Sou th  Af r ican  Rand)  

to  0 .64  fo r  USDCAD.   

The  cur renc ies  range  f rom some pa i r s  cons i s ten t ly  bor rowing  in  the  USD (GBP,  

100%;  NZD,  97%;  and  AUD 83% h igher  than  the  USD)  to  some pa i r s  genera l ly  

l end ing  to  USD (JPY in te res t  r a te  exceeds  do l la r  on ly  27% t imes) .  In  the  midd le  

o f  these  two  ex t remes ,  the re  a re  o the r  cu r renc ies  l ike  CHF (43% h igher  than  the  

USD)  tha t  swi tch  back  and  fo r th .  Al l  ca r ry  t r ade  cur renc ies  show a  nega t ive  skew,  

as  repor ted  in  much  of  the  l i t e ra tu re  and  a  few l ike  JPY and  GBP exh ib i t  h igh  

excess  Kur tos i s  o f  a round  4  when  i t  shou ld  be  0  fo r  a  normal  d i s t r ibu t ion .  

In  the  nex t  t ime  per iod ,  the  re tu rn  p roper t i e s  show a  s imi la r  behav ior  in  t e rms  o f  

skew and  kur tos i s .  In te res t ing ly ,  in  the  cross  sec t ion ,  the  Kur tos i s  and  skew l ine  

up  wi th  h igher  in te res t  r a te  d i f fe ren t i a l s  in  bo th  per iods .  Higher ,  the  in te res t  r a te  

d i f fe ren t i a l ,  the  more  nega t ive  the  rea l i zed  skewness  and  h igher  the  rea l i zed  

kur tos i s .  Th i s  i s  in  l ine  wi th  indus t ry  knowledge  and  recen t  academic  l i t e ra tu re  

l ike  Brunnermeie r  e t  a l l  (2008) .  

Correlation Patterns:  A first  observation of changing risk patterns 

The  cor re la t ions  o f  these  ca r ry  pa i r  r e tu rns  wi th  va r iab les  l ike  the  US s tock  

marke t  re tu rn ,  changes  in  VIX,  TED spread  a re  qu i te  low (average  ac ross  a l l  o f  -

2% for  US s tock  marke t )  and  we  obse rve  no  s ign i f i can t  pa t t e rn  in  re la t ion  to  h igh  

ca r ry  re tu rns  and  a  h igh  pos i t ive  cor re la t ion  wi th  the  US s tock  marke t ,  o r  VIX or  

TED spreads  in  the  c ross  sec t ion .  These  observa t ions  are  in  l ine  wi th  the  

l i t e ra tu re’ s  d i scovery  o f  low cor re la t ion  o f  ca r ry  re tu rns  wi th  the  s tock  marke t .  

Dur ing  the  pe r iod  of  1999  to  2009 ,  we  have  more  emerg ing  marke t s  (EM f rom 

now)  coun t r i es  in  the  sample .  However ,  I  d i scuss  bo th  the  G10  as  we l l  a s  the  EM 
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resu l t s .  We f ind  tha t  the  cor re la t ions  o f  cur rency  pa i r s  wi th  the  US s tock  marke t  

r e tu rns  has  inc reased  ac ross  the  G10  coun t r i es  ( to  10% for  G10 ,  20% for  EM) .  VIX 

show a  s imi la r  pa t te rn  (average  across  G10  o f  2% in  1989  -  1998  to  -12% in  1999-

2009) .  More  in te res t ing  i s  to  observe  the  c ross  sec t ional  pa t t e rns  o f  these  

cor re la t ions .  For  car ry  pa i r s  tha t  have  a  s ign i f i can t  re tu rn  the  increases  a re  

s ign i f i can t  and  fo r  the  ones  tha t  don’ t  have  a  s ign i f i can t  r e tu rn  the  inc reases  

a ren’ t  ve ry  h igh .  For  example  the  AUDUSD pa i r  wi th  an  average  ca r ry  re tu rn  o f  

37  bps  pe r  month  in  the  f i r s t  sample  (1989-1998)  and  63  bps  in  the  second  sample  

(1999-2009)  sees  an  inc rease  in  cor re la t ion  wi th  the  US s tock  marke t  r e tu rn  f rom -

15% to  +44%.  S imi la r ly  fo r  NZD which  has  an  average  month ly  re tu rn  o f  5  vs .  75  

bps  pe r  month  in  the  two  samples  the  co r re la t ion  wi th  the  US s tock  marke t  r i se  

f rom -9% to  +38%.  The  cor re la t ions  fo r  the  EM cur renc ies  a re  even  h igher  wi th  

h igh ly  inves ted  ca r ry  cu r renc ies  l ike  BRL,  TRY,  MXN and  INR hav ing  cor re la t ion  

o f  56%,  49%,  55% and  37% respec t ive ly .  

In te res t ing ly  enough ,  the  ca r ry  pa i r s  tha t  don’ t  have  a  h igh  re tu rn  l ike  CHF (Swiss  

Franc)  and  JPY show a  cor re la t ion  o f  -1% and  +1% respec t ive ly  even  in  1999  to  

2009 .   The  s to ry  i s  s imi la r  wi th  changes  in  VIX and  the  TED spread .  

 

Carry Basket Formation and Performance 

For  the  en t i r e  pe r iod  o f  1989  to  2009 ,  an  equa l ly  weigh ted  por t fo l io  o f  a l l  ca r ry  

t rades  p rov ides  a  Sharpe  ra t io  o f  0 .84  as  compared  to  the  US s tock  marke t  Sharpe  

ra t io  o f  0 .44 .  Both  a re  computed  wi thou t  t r ansac t ions  cos t .  When I  inc lude  

t ransac t ions  cos t s  the  ca r ry  t r ade  Sharpe  ra t io  i s  s t i l l  abou t  0 .70 .   

When  I  inc lude  on ly  G10  cur renc ies ,  I  ge t  a  Sharpe  ra t io  o f  abou t  0 .74 .  Not ice  tha t  

the  equa l ly  we igh ted  por t fo l io  i s  s imi la r  to  ca r ry  baske t s  marke ted  by  inves tment  

Electronic copy available at: https://ssrn.com/abstract=1546637



banks .  Mos t  baske ts  compr i se  o f  4  to  6  cur renc ies .  In  tha t  sp i r i t  o f  basket  

se lec t ion ,  I  se lec t  the  top  two  cur rency  pa i r s  each  month  based  on  the  h ighes t  

in te res t  r a te  d i f fe ren t i a l  and  tha t  baske t  de l ive r s  a  Sharpe  ra t io  o f  0 .65 .  I f  I  

inc rease  the  number  o f  cur rency  pa i r s  to  th ree  then  I  ge t  a  Sharpe  ra t io  o f  0 .76 .   

I  a l so  observe  tha t  the  ca r ry  t rade  baske t  y ie lds  a  Sharpe  ra t io  o f  1 .0  in  the  t ime  

per iod  o f  1999  to  2009 .  Th i s  con t rad ic t s  the  resu l t s  r epor ted  by  Suominen  e t  a l l  

(2009) .  I  th ink  the  resu l t s  in  the i r  paper  come f rom averag ing  Sharpe  ra t ios  ra the r  

than  fo rming  t radab le  baske t s .  

For  these  baske t s ,  the  maximum loss  in  any  month  i s  14  to  16  t imes  the i r  average  

month ly  re tu rn :  One bad  month  cou ld  wipe  ou t  more  than  a  yea r ’ s  wor th  o f  good  

re tu rns .  When  we  look  a t  a  s imi la r  s t a t i s t i c  fo r  the  S&P 500  index  i t  i s  40!  Thus ,  

one  bad  month  in  the  US s tock  marke t  cou ld  wipe  ou t  even  more  pas t  p ro f i t s  than  

ca r ry  por t fo l ios .  

 

Is  Carry Return Completely Explained by Crash Risk ? A Back of 

the Envelope Analysis  

 Peso  p roblems  a re  f requen t ly  advanced  as  the  reason  fo r  the  ex i s tence  o f  the  ca r ry  

t rade  p rof i t s .  There  i s  cons iderab le  academic  deba te  on  the  top ic  and  Farh i  e t  a l l  

(2008) re fu te  the  c la im tha t  a l l  r e tu rns  a re  due  to  peso  p rob lems .  Farh i  e t  a l l  

(2008)  es t imate  the  c rash  r i sk  to  account  fo r  25% of  the  re tu rns .  To  pu t  th i s  

l i t e ra tu re  in  con tex t ,  I  p rov ide  a  s imple  back  o f  the  enve lope  ca lcu la t ion .  We take  

the  ex t reme and  imprac t i ca l  fo r  inves t ing ,  case  tha t  we d i s l ike  a l l  nega t ive  

re tu rns !  Hence  we  buy  a t  the  money  pu t  op t ions .  

Cons ider  the  ra te  o f  r e tu rn  on  fo rward  wi th  a  no t iona l  o f  one  un i t .  

Expec ted  Payof f  a t  the  end  of  t ime  per iod   T  =  E(R)*T  
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P  (Pr ice  o f  an  a t  the  money  fo rward  op t ion)  <=  0 .4*σ ( Impl ied  Vola t i l i ty )  

*Sqr t (T)*exp( -R(Fore ign)*T)  (DeRosa ,  2000)  

 

Thus  Ne t  Payof f  o f  a  por t fo l io  of  one  Forward   and  one  a t  the  money  

fo rward  Pu t  which  i s  the  same as  one  a t  the  money  fo rward  Ca l l  (By  Pu t  

Ca l l  Pa r i ty )  can  be  wr i t t en  as :   

 E ( R ) - 0 . 4 *  σ ( I m p l i e d  V o l a t i l i t y ) *√T * E x p ( - R ( F o r e i g n ) * T )  

 

F o r  t h e  E x p e c t e d  N e t  P a y o f f     >   0  

 

E ( R ) * S q r t ( T )  /  (σ ( I m p l i e d  V o l a t i l i t y )   >  0 . 4 * E x p ( - R ( F o r e i g n ) * T )  

B u t  E x p ( - R ( F o r e i g n ) * T )  <  1  ( s i n c e  t h e  n o m i n a l  f o r e i g n  i n t e r e s t  r a t e  i s  p o s i t i v e )  

 

We  can  s impl i fy  th i s  express ion  to  be :  

 

E ( R ) * S q r t ( T )  /  σ ( I m p l i e d  V o l a t i l i t y )   >   0 . 4  

 

O r  E ( R ) * S q r t ( T ) /  σ ( R e a l i z e d  V o l a t i l i t y )  >   0 . 4 *σ ( I m p l i e d  V o l a t i l i t y ) /   

       σ ( R e a l i z e d  V o l a t i l i t y )  

 

O r  R e a l i z e d  S h a r p e  R a t i o  >      0 . 4 *  σ ( I m p l i e d  V o l a t i l i t y ) /  

        σ ( R e a l i z e d  V o l a t i l i t y )  

 

In  my  sample ,  the  ra t io  o f  Impl ied  Vola t i l i ty  to  Rea l i zed  Vola t i l i ty  i s  no t  more  

than  1 .1  o r  1 .2  even  fo r  i l l iqu id  cur rency  pai r s .  Thus ,  any  sample  wi th  a  rea l i zed  

Sharpe  ra t io  o f  more  than  0 .44  to  0 .48  can  be  defended  as  a  s t ra tegy  tha t  i s  no t  a l l  

based  in  peso  p rob lems .  Na tu ra l ly ,  th i s  doesn’ t  mean  tha t  i t  wi l l  ho ld  in  the  
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fu tu re :  I t  cou ld  be  tha t  the  op t ions  marke t  d idn’ t  “know” tha t  the  cur rency  marke t  

i s  sub jec t  to  b ig  c rashes  and /or  the  ca r ry  t r ade  re tu rns  wi l l  have  a  lower  than  0 .5  

Sharpe  ra t io .  

There  a re  o ther  sub t le  i s sues  such  as  c red i t  r i sk  o f  the  Inves tment  Banks  wr i t ing  

the  op t ions  bu t  we  ignore  them for  now.  

Carry Trade Basket Performances 

I f  we  examine  the  en t i r e  pe r iod  f rom 1989  to  2009 ,  the  s imple  method  o f  fo rming  

a  ba lanced  ca r ry  por t fo l io  seems  to  be  ha rd  to  improve  upon .   

Some popula r  methods  o f  ca r ry  pe r fo rmance  in  the  indus t ry  such  as  se lec t ing  the  

cur renc ies  wi th  the  h ighes t  r a t io  o f  in te res t   r a t e  d i f fe ren t i a l  to  p rev ious  month’ s  

rea l i zed  vo la t i l i ty  de l ive rs  an  inc rease  in  Sharpe  ra t io  f rom 0 .99  to  1 .15  f rom the  

t ime  pe r iod  o f  1999  to  2009 .  However ,  i t  i s  no t  e f fec t ive  i f  we  examine  the  en t i re  

t ime  per iod  f rom 1989  to  2009 .  I  f ind  the  same resu l t  fo r  the  o the r  popula r  

indus t ry  ru les  desc r ibed  in  the  t ab les .  In te res t ing ly ,  one  way  to  decrease  ca r ry  

pe r fo rmance  i s  to  so r t  based  on  the  t r a i l ing  Sharpe  ra t io  o f  the  p rev ious  months .  

Se lec t ing  on ly  the  top  two  bes t  pe r fo rmers  o f  the  l a s t  2  months  de l ive r s  a  

s t a r t l ing ly  low Sharpe  ra t io  o f  0 .14  in  1999  to  2009 .  

The  key  ins igh t  seems  to  be  to  inc lude  EM count r ies  in  the  ca r ry  por t fo l io  in  the  

1999  to  2009  t ime  pe r iod  as  they  have  Sharpe  ra t io  o f  0 .99  as  compared  to  the  G10 

Sharpe  ra t io  o f  0 .73  in  th i s  t ime  per iod .   

Interest  Rate Differences with USD 

 I t  i s  no t  necessa ry  to  have  an  uncondi t iona l ly  h igh  in te res t  r a te  d i f fe ren t ia l .  EUR 

and  USD have  an  uncondi t iona l  in te res t  r a t e  d i f fe ren t i a l  o f  –ve  31  bps  bu t  the  
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average  month ly  re tu rn  o f  t r ad ing  EURUSD car ry  i s  51  bps .  However ,  an  

uncondi t iona l  h igh  in te res t  r a te  d i f fe ren t i a l  na tu ra l ly  impl ied  a  cond i t iona l  h igh  

in te res t  r a te  d i f fe ren t i a l  and  thus  he lps  genera te  h igh  ca r ry  re tu rns .  

 LVR(2009)  p ropose  two  main  fac to r s  fo r  exp la in ing  the  c ross  sec t ion  of  cur rency  

re tu rns :  the  f i r s t  i s  the  so  ca l l ed  s lope  fac to r -  the  d i f fe rence  in  the  h igh  in te res t  

r a te  cur rency  and  the  low in te res t  r a te  cur rency .  Accord ing  to  them,  va r ious  

cur renc ies  load  d i f fe ren t ly  on  the  s lope  fac to r  and  hence  th i s  f ac to r  exp la ins  the  

c ross  sec t ion  o f  ca r ry  t rade  re tu rns .  As  they  exp la in  in  the i r  2009  a r t i c le ,  the  

average  re tu rns  on  the  ca r ry  t rade  shou ld  be  exp la ined  by  the  average  in te res t  r a te  

d i f fe ren t ia l .   

I  t e s t  the i r  mode l  on  ind iv idua l  cur rency  pa i r s ,  which  i s  a  ha rder  t e s t  than  a  

por t fo l io  based  t es t  (Cochrane ,  2001) .  There  a re  two  main  obse rva t ions :  f i r s t ,  

u s ing  mos t ly  G10  (excep t  Europe)  and  South  Af r ica ,  in  the  t ime  pe r iod  of  1989  to  

1998 ,  the re  i s  no t  much  c ross  sec t ional  expla in ing  power  and  a  s imple  OLS 

regress ion  o f  the  c rudes t  type  (en t i re  sample  average  in te res t  r e tu rns  vs .  sample  

average  in te res t  r a te  d i f fe ren t ia l s )  in  fac t  p roduces  a  negat ive  be ta ;  second ,  the  

t e s t  pe r fo rms  much  be t t e r  in  the  1999  to  2009  t ime  pe r iod  wi th  the  cor rec t  s ign  fo r  

be ta  and  an  OLS Rsq  o f  a round  55% for  the  en t i re  sample  (21  coun t r i e s  now)  and  

even  fo r  G10  exc lud ing  Europe  ( to  compare  i t  to  p rev ious  t ime  per iod)  i t  has  the  

r igh t  s ign ,  a lbe i t  a  lower  OLS Rsq .  Of  14%.  So  we  conc lude  tha t  EM car ry  t r ades  

a re  eas ie r  to  exp la in  th rough  in te res t  ra te  d i f fe ren t i a l .  I t  i s  in tu i t ive ,  s ince  EM 

count r i es  have  more  r i sks  l ike  c red i t  and  h igher  in f l a t ion  r i sks .  The  nex t  ve r s ion  

o f  the  paper  wi l l  have  more  sc ien t i f i c  t e s t s  than  the  pure  c ross  sec t iona l  

r egress ion!  
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Carry Trade Explanatory Variables and their Dynamics 

The  main  resu l t s  genera ted  in  th i s  sec t ion  us ing  fac to r  be tas  conf i rm the  in tu i t ion  

we  deve loped  in  the  p rev ious  sec t ion  f rom observ ing  cur rency  re tu rn  cor re la t ions  

wi th  VIX innova t ions ,  S&P index  and  TED spreads  chang ing  f rom the  1989  to  

1998  t ime  per iod  to  the  1999  to  2009  t ime  per iod .  In  th i s  sec t ion ,  I  do  the  ana lys i s  

more  fo rmal ly  wi th  fac to r  load ings  ac ross  the  c ross  sec t ion .  To  check  my  resu l t s  I  

use  da ta  by  LRV(2009)  bu t  to  de r ive  the  main  resu l t s ,  I  con t inue  to  use  the  

por t fo l ios  I  cons t ruc ted .  

I  f ind  tha t  the  be tas  o f  the  cur rency  pa i r  on  the  S&P index ,  VIX f i r s t  d i f fe rences  

and  the  TED spread  l ines  up  in  the  c ross  sec t ion  o f  rea l i zed  ca r ry  re tu rn ,  a s  we l l  

a s  the  cond i t iona l  in te res t  r a te  d i f fe ren t ia l  in  the  t ime  pe r iod  o f  1999  to  2009 .  

Th i s  obse rva t ion  i s  in  con t ras t  to  much  o f  the  l i t e ra tu re ,  a s  recen t  as  Suominen  e t  

a l l  (2009)  who  c la im tha t  the  s tock  marke t  r e tu rns  a re  no t  subs tan t i a l ly  cor re la ted  

wi th  ca r ry  t r ade  re tu rns .  Th i s  resu l t  ho lds  i f  we  use  G10  on ly ,  EM only  and  bo th .  

In  fac t ,  i f  I  r emove  Turkey  f rom the  sample  wi th  the  average  in te res t  r a te  

d i f fe ren t i a l  o f  a round  30%-  an  ou t l i e r -  our  f i t  improves  even  more .   

In  the  f i r s t  t ime  per iod  f rom 1989  to  1998 ,  the re  i s  a  c ross  sec t iona l  pa t t e rn  fo r  

cond i t ional  in te res t  r a te  d i f fe ren t i a l  tha t  has  the  appropr ia te  pos i t ive  re la t ionsh ip  

wi th  the  US s tock  marke t .  But  the  c ross  sec t iona l  t ab le  be tween  s tock  marke t  be ta  

and  rea l i zed  ca r ry  re tu rn  doesn’ t  show much  pa t te rn ;  in  fac t  a  s imple  OLS 

regress ion  would  genera te  a  nega t ive  c ross  sec t iona l  load ing  fo r  the  US s tock  

marke t  (OLS Rsq  8%)  .  In  the  second  t ime  per iod  o f  1999  to  2009  I  f ind  a  
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subs tan t i a l  r e la t ionsh ip  (OLS c ross  sec t iona l  Rsq  o f  64%) .  The  regress ion  o f  the  

second  per iod  i s  robus t  to  va r ious  pe rmuta t ions  and  combina t ions  of  the  cur rency  

pa i r s ;  G10,  G10  wi thou t  Euro land ,  G10  and  EM,  EM on ly .  I  f ind  a  s imi la r  pa t t e rn  

in  the  re la t ionsh ip  be tween  each  count ry ’ s  own s tock  marke t  be tas  and  the  average  

ca r ry  re turns .  However  the  re la t ionsh ip  wi th  own coun t ry ’ s  s tock  marke t  be tas  

exp la ins  les s  than  the  US s tock  marke t  be tas .  In  pa r t ,  the  count ry ’ s  own s tock  

marke t  be tas  may  exp la in  ca r ry  re tu rns  s ince  in  the  pe r iod  o f  1999-2009 ,  on  

average  each  coun t ry ’ s  s tock  marke t  became much  more  cor re la ted  wi th  the  US 

s tock  marke t .  A  c rude  measure ,  the  average  cor re la t ion  o f  month ly  re tu rns  

inc reased  f rom 53% in  1989-1998  to  78% in  1999-2009 . (S ta t i s t i ca l ly  s ign i f i can t  a t  

the  5% leve l ) .  L ike ly ,  fo re ign  coun t ry ’ s  s tock  marke t  i s  a  p roxy  fo r  the  US s tock  

marke t .  

For  the  be ta  on  VIX f i r s t  d i f ferences ,  I  use  the  “Old  VIX”  the  impl ied  vo la t i l i ty  

index   o f  CBOE tha t  i s  p rov ided  by  the  CSFB TASS da tabase .  Da ta  source  de ta i l s  

a re  in  the  append ix .  The  o ld  VIX i s  qu i t e  s imi la r  to  the  new VIX and  has  the  

benef i t  o f  be ing  ab le  to  be  used  for  our  t ime  per iod .  The  resu l t s  a re  s imi la r  to  the  

resu l t s  fo r  the  s tock  marke t  load ing  and  a re  robus t  to  va r ious  combina t ions  o f  

cur rency  pa i r s .  F rom the  pe r iod  o f  1989  to  1998 ,  the  c ross  sec t iona l  pa t t e rns  of  

f ac to r  load ing  on  VIX f i r s t  d i f fe rence  exh ib i t  a  s l igh t  and  insubs tan t ia l  (OLS Rsq  

o f  8%)  inc reas ing  ca r ry  re tu rn  as  the  fac to r  load ing  on  VIX f i r s t  d i f fe rences  

inc reases .  However ,  f rom the  t ime  per iod  o f  1999  to  2009 ,  we  see  a  subs tan t i a l  

nega t ive  fac to r  load ing  (OLS Rsq  o f  46% to  59% depending  on  the  sample  chosen .  

Th i s  subs tan t i a tes  our  p rev ious  obse rva t ions  fo r  the  S&P index .  S ince  Hes ton  

(1993) ,  the  l i t e ra tu re  has  documented  a  nega t ive  cor re la t ion  be tween  the  s tock  

marke t  r e tu rns  and  vo la t i l i ty  innova t ions .  So  na tu ra l ly  i f  we  see  a  pos i t ive  fac to r  
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load ing  on  the  marke t  be tas ,  nega t ive  be tas  on  the  f i r s t  d i f fe rences  o f  VIX 

innova t ions  a re  in tu i t ive .  

Cross  sec t ion  o f  TED be tas  vs .  average  re tu rns  on  ca r ry  pa i r s  fo l lows  the  in tu i t ive  

nega t ive  re la t ionsh ip  in  bo th  t ime  pe r iods .  However ,  the  exp lana to ry  power  

inc reases  subs tan t i a l ly  f rom the  f i r s t  t ime  per iod  wi th  the  OLS c ross  sec t iona l  Rsq  

o f  9% inc reas ing  to  an  OLS  c ross  sec t iona l  Rsq  o f  abou t  23%.  TED i s  the  sp read  

be tween  the  Treasury  o r  the  sa fe  ra te  and  Eurodo l la r  o r  the  in te rbank  depos i t  r a te  

(wi th  c red i t  r i sk ) ,  and  hence  can  be  t r ea ted  as  an  “ i l l iqu id i ty”  o r  c red i t  r i sk  

measure .  TED se rves  a  d i f fe ren t  purpose  than  VIX in  tha t  i t  d i rec t ly  re f lec t s  a  r i sk  

to  the  ca r ry  fund ing  ins t i tu t ion  and  so  i s  be t t e r  a t  exp la in ing  re tu rns  in  t imes  o f  

c r i ses  than  in  “normal”  t imes .  The  TED spread  may  represen t  “marg in  ca l l s”  f rom 

fund ing  ins t i tu t ions .  In  t imes  o f  c r i ses ,  TED and  VIX may  bo th  inc rease  bu t  in  

o the r  t imes ,  they  may  not  covary  much .  Th is  fac t  i s  r e f l ec ted  in  the  12% 

uncondi t iona l  cor re la t ion  which  i s  no t  s ign i f i can t  a t  the  5% leve l .  

F ina l ly ,  I  cons t ruc t  a  ca r ry  marke t  por t fo l io .  Th i s  por t fo l io  cons t ruc t ion  i s  d r iven  

by  the  observa t ion  tha t  i t  i s  qu i t e  d i f f i cu l t  to  ou tpe r fo rm the  ca r ry  marke t  

por t fo l io .  Perhaps  we  can  t rea t  the  ca r ry  marke t  por t fo l io  as  a  “ tangency  

por t fo l io .”  I  cons t ruc t  th i s  por t fo l io  as  an  equa l ly  we igh ted  “baske t”  o f  a l l  ca r ry  

re tu rns  aga ins t  USD.  I  f ind  tha t  the  car ry  baske t  por t fo l io  does  qu i te  we l l  in  

desc r ib ing  the  c ross  sec t ion .  I t  has  an  uncondi t ional  average  o f  34  bas i s  po in t s  per  

year  fo r  the  en t i re  sample .  Almos t  a l l  cu r rency  pa i r s  load  s ign i f i can t ly  on  the  

car ry  marke t  por t fo l io  in  bo th  t ime  per iods .   

To  i l lus t ra te  these  resu l t s  I  inc lude  so r ted  t ab les  o f  va r ious  cur rency  pa i r s .  We 

observe  the  pa t t e rns  ment ioned  above  of  no t  much  c ross  sec t iona l  va r ia t ion  due  to  
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r i sk  fac to rs  in  1989  to  1999  in  G10  and  a  cons iderab le  c ross  sec t iona l  va r ia t ion  

pos t  1998 .  

Results Not Just  due to Crises 

LRV(2009)  remark  tha t  the  vo la t i l i ty  innova t ion  p rox ies  fo r  a  g loba l  r i sk  and  

hence  i s  a  p roxy  fo r  the i r  HML F X  fac to r .  They  a l so  f ind  tha t  in  t imes  o f  c r i ses  the  

ca r ry  t rade  fc to r  load  on  the  US s tock  marke t  be ta .  We cou ld  imagine  tha t  the  

reason  fo r  the  d i f ferences  in  resu l t s  i s  due  to  “more”  ep i sodes  o f  c r i ses  in  the  

years  1999  to  2009 .  Yes ,  the  fac to r  load ings  and  resu l t s  a re  espec ia l ly  more  

s ign i f i can t  in  t imes  o f  c r i ses  bu t  the  con t ras t  o f  the  resu l t s  f rom the  1989  to  1998  

t ime  per iod  i s  s t i l l  main ta ined .  I  a rgue  tha t  these  c r i ses  a re  no t  the  whole  

exp lana t ion .  The  f i r s t  and  s imples t  p iece  o f  ev idence  l i e s  in  the  pe r iods  f rom 1999  

to  2000 ,  and  2003  to  the  midd le  o f  2007  when  the  s tock  marke t  was  inc reas ing ,  the  

resu l t s  ho ld  in  tha t  pe r iod .  Also ,  the  b ig  f inanc ia l  c r i s i s  fo r  the  l a te r  sample  

pe r iod  has  been  in  2007-  be fo re  then  we  had  economic  downturns  bu t  no t  fu l ly  

b lown “cr i ses .”  The  d i f fe rences  in  average  vo la t i l i ty  f rom 1989  to  1998  and  1999  

to  2009  a re  no t  s ign i f i can t  a t  the  5% level .   

Mos t  o f  the  l i t e ra tu re  combines  the  two  t ime  per iods  together  and  tha t  migh t  

exp la in  the  l ack  o f  s ign i f i can t  r esu l t s  r egard ing  the  s tock  marke t s  r i sks .  

Fundamental  Sources of Risk? 

LRV(2009)  iden t i fy  the  in te res t  r a te  d i f fe ren t i a l  a s  a  p roxy  fo r  r i sk  tha t  exp la ins  

the  c ross  sec t ion  o f  cur rency  re tu rns .  They  p resen t  an  essen t ia l ly -a f f ine  mode l  o f  

t e rm s t ruc tu re  o f  N  count r i es  wi th  a  common g loba l  f ac to r  and  a  coun t ry  spec i f i c  

fac to r .  The  c ross  sec t ion  r i sk  i s  genera ted  by  d i f fe ren t ia l  load ings  on  the  common  
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globa l  shock  componen t .  In  th i s  mode l  we  would  f ind  i t  d i f f icu l t  to  endogenous ly  

exp la in  the  resu l t s  chang ing  across  t ime .  The i r  mode l  impl ies  tha t  average  in te res t  

r a tes  shou ld  a lways  l ine  up  wi th  average  ca r ry  re tu rn  and  doesn’ t  have  much  to  

say  on  the  t ime  dynamics  o f  th i s  r e la t ionsh ip  o r  o f  the  fac to r  load ings  on  VIX or  

the  US S tock  marke t  chang ing .  In te res t ing ly ,  I  obse rve  tha t  us ing  the i r  own tes t  

por t fo l ios  f rom the  pe r iod  1983  to  1998  and  f rom 1999  to  2009  the  deve loped  

count r i e s  show the  average  re tu rns  fo r  por t fo l ios  1  to  5  o f  [6  bps ,  5  bps ,  23  bps ,  

11  bps ,  23  bps ]-  no t  ve ry  success fu l !  However ,  when  I  examine  the  1999  to  2009  

t ime  per iod  I  f ind  the  por t fo l ios  l ine  up  much  be t t e r .  The  average  re tu rns  a re  [9  

bps ,  3  bps ,  21  bps ,  28  bps  and  42  bps ] .  Not ice  tha t  the  sp read  be tween  the  h igh  

and  low por t fo l ios  a l so  inc reases  f rom 17  bps  to  33  bps !  The  s to ry  i s  s imi la r  in  a l l  

cu r renc ies  wi th  the  s ix  por t fo l ios  be ing  [ -6  bps ,  -2  bps ,  -13  bps ,  18  bps ,  16  bps  

and  20  bps ]  fo r  1983  to  1999 .  Aga in ,  the  pe r fo rmance  i s  much  be t t e r  fo r  1999  to  

2009  wi th  the  s ix  por t fo l ios  averag ing  [ -13  bps .  -16  bps .  27  bps ,  24  bps ,  19  bps  

and  48  bps] .  Also  the  sp read  be tween  f i r s t  and  the  s ix th  por t fo l ios  inc reases .   

The  purpose  o f  th i s  exerc i se  was  no t  to  c r i t ique  the  LRV (2009)  resu l t  bu t  to  

p rov ide  some suppor t ing  ev idence  tha t  my  resu l t s  a re  no t  d r iven  by  pure  da ta  

min ing .  Hence  I  check  por t fo l ios  o f  coun t r i e s  d i f fe ren t  than  mine  fo rmed  f rom 

1983  onwards  tha t  inc lude  the  1987  c rash .   

My  con t r ibu t ion  i s  to  i l lus t ra te  the  t ime  dynamics  o f  the  ca r ry  t r ade  r i sk  and  to  

inqu i re  more  deep ly  in to  the  empi r ica l  obse rva t ions  to  exp la in  these  r i sks .  A  

h igher  in te res t  r a te  d i f fe ren t ia l ,  on  the  sur face  on ly  means  h igher  re tu rns  and  i t  i s  

unc lea r  wha t  the  r i sk ,  e spec ia l ly  in  the  G10  or  deve loped  coun t r i e s ,  r ea l ly  i s?  For  

EM coun t r i e s  a  s to ry  o f  poss ib le  hyper in f la t ion  or  bankruptcy  l ead ing  to  h igher  

re tu rns  i s  eas ie r  to  be l i eve  as  in  Cochrane  (2001)  bu t  sugges t ing  tha t  a  h igher  
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in te res t  r a te  G10  cur rency  loads  more  on  a  g loba l  shock  tha t  does  no t  d ramat ica l ly  

a f fec t  the  en t i re  s tock  marke t -  US and  i t s  own,  i s  t roub lesome!  As  th i s  paper  

shows  the  fac to r  load ing  changed  in  recen t  t imes .  Inves tment  banks  hav ing  

l iqu id i ty  i s sues  a lways  mat te red  nega t ive ly  fo r  ca r ry  re tu rns  bu t  the  s tock  marke t  

has  on ly  s t a r t ed  mat te r ing .  No one  model  can  fu l ly  exp la in  any  phenomenon  so  I  

app laud  the  con t r ibu t ion  of  iden t i fy ing  the  in te res t  r a te  f ac to r  and  move  to  o the r  

mode l s .  Suominen  e t  a l l  (2009)  make  an  in te res t ing  obse rva t ion  tha t  specu la t ive  

asse t s  under  management  have  inc reased  subs tan t i a l ly  and  deve lop  a  mode l  where  

these  specu la t ive  funds  a r i se  endogenous ly  and  reduce  the  anomaly  by  engaging  in  

i t .  However ,  they  make  no  a t tempt  to  l ink  cu r rency  re tu rns  to  sy s temat ic  s tock  

marke t  r i sks  and  i f  any th ing  c la im tha t  s tock  marke t  r e tu rns  do  no t  he lp  expla in  

cur rency  ca r ry  re tu rns .  

The  ca r ry  t r ade  depends  on  f ron t  end  o f  the  y ie ld  curve  fo r  va r ious  coun t r i es  to  

ex i s t  and  on  inves to rs  to  t r ade .  I  examine  the  ca r ry  re turn  ques t ion  f rom th ree  

pe rspec t ives :  Cen t ra l  banks ,  specu la t ive  inves to r s  and  fund ing  ins t i tu t ions  o f  these  

specu la t ive  inves to rs .  Thus ,  the  ca r ry  t rade  cou ld  be  in f luenced  by  cen t ra l  banks ,  

i f  we  be l i eve  they  have  any  power  to  move  the  f ron t  end  o f  the  y ie ld  cu rve-  a  no t  

unreasonab le  be l i e f  g iven  the  mass ive  in te rven t ions  o f  the  US Fed  in  recen t  t imes ,  

and  the  p resence  o f  hedgers  and  specula to r s  who  a re  funded  by  inves tment  banks .   

Risk Propagation through Value at  Risk and Portfolio Rebalancing 

A s imple  s to ry  fo r  how US s tock  marke t  shocks  a re  p ropagated  can  be  a  hedge  

fund  hav ing  losses  in  the  US equ i ty  marke t s ,  r each ing  i t s  Va lue  a t  R isk  (VaR f rom 

now)  cons t ra in t s  due  to  bo th  a  nega t ive  equ i ty  re tu rn  and  an  inc rease  in  vo la t i l i ty .  

Th i s  fund  wi l l  have  to  l iqu ida te  i t s  l eve raged  cur rency  pos i t ions  to  b r ing  i t s  
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l everage  to  accep tab le  l imi t s  and /or  pos t  co l l a te ra l  by  se l l ing  o f f  some l iqu id  

asse t s .  Fore ign  exchange  i s  one  o f  the  mos t  l iqu id  asse t  c l asses .  Also ,  smal le r  

domes t i c  inves to r s  o f  a  low in te res t  r a te  cur rency  such  as  US cou ld  face  the  same  

cons t ra in t  a s  the  hedge  fund .  The  US equ i ty  marke t  i s  one  o f  the  l a rges t  in  the  

wor ld :  The  wor ld  equ i ty  marke t s  a re  rough ly  68  t r i l l ion  and  jus t  the  New York  

S tock  Exchange  (NYSE)  has  s tocks  wi th  marke t  cap  o f  29  t r i l l ion  t r ad ing  on  i t !  

Thus ,  mos t  hedge  funds  and  o the r  inves to r s  tha t  inves t  in  equ i t i e s  a re  qu i t e  l ike ly  

to  inves t  in  such  a  b ig  and  l iqu id  marke t .  Addi t iona l ly ,  wi th  the  cur ren t  low 

in te res t  r a te  o f  the  Federa l  Reserve  tha t  t r ans la tes  in to  easy  cap i ta l ,  many  hedge  

funds  a re  funded  f rom the  US .  Note  tha t  the  resu l t  d i scussed  above  can  a l so  fo l low 

f rom domes t i c  US inves to r s  inves t ing  abroad  

Carry Returns Cross Section and Hedge Fund Index Loadings 

Simi la r  to  Suominen  e t  a l l  (2009) ,  I  examine  CSFB Tremont  hedge  fund  ind ices  

and  use  Ja in  and  Lo  (2010  work ing  paper )  f ac to r s  to  exp la in  the  re tu rns .  I  add  the  

G10  cur rency  por t fo l io  and  i t  i s  s ign i f ican t  fo r  conver t ib le  a rb i t r age  and  f ixed  

income ca tegor ies .  I  exp la in  the  hedge  fund  ind ices  t ime  se r ies  o f  r e tu rns  

(ava i l ab le  f rom January  1994  to  December  2009)  to  a  s imi la r  ex ten t  (my  Rsq  i s  

49% which  i s  the i r s  as  we l l )  bu t  wi th  on ly  6  fac to r s  ( inc lud ing  the  ca r ry  fac to r )  a s  

compared  to  the i r  8  fac to r s .  I  f ind  tha t  the  conver t ib le  a rb i t rage ,  even t  d r iven  and  

f ixed  income a rb i t rage  funds  a re  be t t e r  exp la ined  us ing  ca r ry  t r ade  por t fo l ios .  

Then  I  t ake  ind iv idua l  cur rency  pa i r s  and  regress  them on  each  hedge  fund  index  

whi le  con t ro l l ing  fo r  the  o the r  f ac to r s  (marke t ,  momentum,  c red i t  sp read ,  t r easury  

re tu rn ,  and  commodi ty  re tu rn ) .  I  f ind  tha t  f rom 1994  to  2009 ,  NZD,  AUD,  JPY and  

CHF car ry  a re  s ign i f i can t  and  load  pos i t ive ly  load  hedge  fund  ind ices .  Other  ca r ry  

t r ades  do  no t  load  pos i t ive ly .  I  a l so  f ind  tha t  conver t ib le  a rb i t rage ,  even t  d r iven ,  
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f ixed  income a rb i t rage  and  g loba l  macro  ind ices  a re  pos i t ive ly  re la ted  to  the  JPY 

car ry  t rade .CHF car ry  t rade  load ings  a re  s imi la r  to  JPY car ry  load ings .  AUD and  

NZD are  a l so  s ign i f i can t  fo r  conver t ib le  a rb i t r age  and  f ixed  income a rb i t r age .  I f  

we  examine  the  compos i t e  hedge  fund  index  then  we  f ind  tha t  on ly  CHF and  JPY 

ca r ry  load  pos i t ive ly .  Th i s  i s  a  good  va l ida t ion  of  the  c ross  sec t ional  approach  and  

ver i f i e s  some  of  the  c la ims  in  the  l i t e ra tu re  tha t  JPY car ry  t r ade  was  used  by  

hedge  funds .  

When  I  per fo rm the  regress ions  fo r  1999  to  2009  t ime  per iod ,  I  f ind  tha t  JPY car ry  

remains  popula r ,  CHF car ry  dec l ines ,  AUD and  NZD become more  popula r ,  a s  

does  GBP.  The  b ig  news  i s  the  popu la r i ty  o f  BRL,  MXN,  ISK and  INR.  Hedge  

funds ,  a t t r ac ted  by  the  g rowth  s to r ies  and  the  h igh  Sharpe  ra t ios  (ment ioned  in  the  

ca r ry  t r ade  per fo rmance  sec t ion) ,  inves ted  heav i ly  in  these  emerg ing  marke t s .  The  

inves tments  by  hedge  funds  l ine  a re  cons i s t en t  wi th  the  h igh  Sharpe  ra t io  cur rency  

pa i r s  and  average  re tu rns  o f  the  ca r ry  t r ades  in  va r ious  cur renc ies .  

I  a l so  show graphs  o f  the  asse t s  under  management  fo r  f ixed  income  and  event  

d r iven  hedge  funds .  The  asse t  under  management  fo r  these  funds  have  inc reased  

t remendous ly .  When I  fo rm G10  por t fo l ios ,  I  f ind  tha t  the  TED spread  i s  the  mos t  

impor tan t  va r iab le  in  exp la in ing  the  ca r ry  re tu rns  ;  in  fac t  ne i the r  VIX f i r s t  

d i f fe rences  nor  repo  g rowth  ra tes  a re  s t a t i s t i ca l ly  s ign i f i can t  in  the  horse  race .  

However ,  when  I  run  the  same  regress ion  on  an  EM por t fo l io  cons i s t ing  o f  BRL,  

TRY,HUF and  MXN or  on  an  equa l ly  we igh ted  EM por t fo l io ,  I  f ind  tha t  VIX i s  

more  impor tan t  than  the  TED spread  in  the  regress ion  f rom 1998  to  2009  as  we l l  

a s  in  the  da ta  f rom 2007  to  2009  cover ing  the  f inanc ia l  c r i s i s .  I  a l so  f ind  tha t  the  

repo  g rowth  ra te  p lays  a  more  impor tan t  ro le  fo r  EM than  for  G10 .  Also ,  EM car ry  

i s  jus t  eas ie r  to  exp la in  (40% Rsq  vs .  G10 Rsq  20%) .  
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These  observa t ions  a re  in  l ine  wi th  our  p rev ious  empi r ica l  f ac t s ;  EM car ry  i s  

eas ie r  to  exp la in  us ing  sys temat ic  r i sk  fac to r s  and  i t  l ines  up  we l l  wi th  the  s tock  

marke t .   

Central  Bank Story 

I f  we  assume as  ment ioned  above  tha t  cen t ra l  banks  have  some power  over  the  

f ron t  end  o f  the  cu rve  and  in  keep ing  the  cur rency  in  a  band  o r  making  i t  

apprec ia te  o r  deprec ia te ,  the i r  po l i c ies  may  have  had  an  e f fec t  on  the  ca r ry  t r ade  

phenomenon .  I  use  the  Tay lor  ru le  p roposed  by  John  Tay lor  (1993)  as  an  

ins t rument  to  reso lve  the  nomina l  shor t  r a te  endogene i ty .  The  Tay lor  ru le  has  been  

wel l  desc r ibed  in  the  a r t i c le  ment ioned  above  and  has  subsequen t ly  proved  to  be  

qu i t e  popu la r  among  academics  and  p rac t ioners .  I t  pos tu la tes  tha t  the  mone ta ry  

po l icy  ru le  fo l lowed  by  cen t ra l  banks  i s  g iven  by  the  fo l lowing  re la t ion :  

i* (Nomina l  In te res t  Ra te )  =  r* (equ i l ib r ium of  rea l  r a te )  +  p i ( in f l a t ion  ra te )+  

A(1)*y(outpu t  gap)  +  A2*(p i ( t ) -p i*( ta rge t  in f l a t ion) )  

Tay lor  descr ibes  the  cen t ra l  bank  po l i cy  o f  t r ad ing  o f f  the  ou tpu t  gap  tha t  can  be  

e i the r  the  GDP growth  o r  unemployment  acco rd ing  to  Bl inder  and  Re i s (2005) ,  wi th  

the  in f l a t ion  in  the  economy.  I f  the  cen t ra l  bank  fee l s  tha t  the  in f l a t ion  i s  above  

accep tab le  o r  t a rge t  l eve l s  then  i t  under takes  open  marke t  opera t ion  wi th  i t s  

ins t rument  o f  choice ,  say  the  overn igh t  l end ing  ra te  and  decreases  the  amount  o f  

l iqu id i ty  in  the  economy .  Na tura l ly ,  i t  can  do  the  reverse  open  marke t  opera t ion  

shou ld  i t  f ee l  tha t  in f l a t ion  i s  lower  than  t a rge t  and  the  GDP growth  i s  be low 

t rend .  Not ice  the  asymmet ry  sugges ted  by  Tay lor  in  t e rms  o f  the  response  to  

in f l a t ion ,  h i s  f i t t ed  coef f i c ien t  sum up  to  o f  1 .5  fo r  in f l a t ion  gap  and  to  0 .5  fo r  

GDP gap .   
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I  f i t  the  Tay lor  ru le  us ing  bo th  GDP growth  and  Unemployment  ra te  fo r  G10  

count r i es  and  fo r  some EM count r i es .  As  in  Adr ian  and  Sh in  (2008)  I  use  the  Rsq  

to  check  i f  the  Tay lor  ru le  i s  a  “ reasonab le”  f i t  fo r  the  G10 coun t r i es .  The  Rsq  

wi th  the  s imples t  Tay lor  ru le  ranges  f rom a round  38% to  77% for  the  G10 

count r i e s  f rom 1989  to  1998  wi th  an  overa l l  ave rage  o f  52% bu t  in  the  yea rs  1999  

to  2009  the  f i t  i s  much  worse  and  the  Rsq  d rops  to  an  average  o f  20%.  Th is  r esu l t  

ho ld  whe ther  I  use  GDP or  unemployment .  Tay lo r  h imse l f  r emarks  on  excess  

l iqu id i ty  i . e .  a  h igh  Tay lor  res idua l  in  h i s  2008  a r t i c l e  which  i s  an  empi r i ca l  

an lays i s  o f  the  f inanc ia l  c r i s i s .  He  shows tha t  the  Fed  had  an  excep t ional ly  loose  

mone ta ry  po l i cy  f rom 2001  to  2005  and  a l so  f inds  a  c ross  sec t iona l  pa t t e rn  us ing  

Tay lor  ru le  res idua ls  and  the  hous ing  marke t .  My  resu l t s  fo r  the  Federa l  Reserve  

and  the  European  Cen t ra l  Bank  agree  wi th  Tay lor (2008) .  

.  Na tu ra l ly ,  I  cou ld  improve  the  Rsq  by  us ing  a  more  soph i s t i ca ted  mode l  bu t  fo r  

the  purposes  o f  th i s  paper ,  I  wan ted  to  go  wi th  the  s imples t  Tay lor  ru le  desc r ibed  

in  the  o r ig ina l  Tay lor  paper .  Adr ian  and  Sh in (2008)  use  a  d i f fe ren t  spec i f i ca t ion  

o f  a  coef f ic ien t  o f  0 .8  on  the  ou tpu t  gap  and  1 .3  on  the  in f l a t ion  ra te ,  in  add i t ion  

to   Then ,  s imi la r  to  the i r  a r t i c l e ,  I  in te rp re t  the  Tay lor  res idua l  to  be  the  Cen t ra l  

Bank’ s  “d i sc re t ion”  and  check  i f  I  can  f ind  any  pa t te rns  in  the  da ta  wi th  respec t  to  

the  ca r ry  t rade .  

Carry return,  Taylor residual and Central  Bank Heterogeneity 

Aus t ra l i a ,  New Zea land ,  UK,  Canada ,  Norway  and  Sweden  a l l  have  a  pos i t ive  

Tay lor  res idua l  in  bo th  sample  pe r iods .  Japan  and  Swi tze r land ,  which  were  known 

to  be  ca r ry  fund ing  cur renc ies  have  a  negat ive  Tay lo r  r e s idua l  in  1989  to  1998  o f  -

300  bps (CHF)  and  -72  bps  ( JPY) .  In  th i s  pe r iod ,  the  US do l la r  has  a  r es idua l  o f  -
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83  bps .  F rom 1999  to  2009 ,  we  f ind  the  USD has  a  r es idua l  o f  -117  bps  on  average  

and  -237  bps  f rom 2001  to  2005 .   The  th ree  main  ca r ry  fund ing  cur renc ies  in  the  

second  per iod  a re  CHF,  JPY and  USD.    

Before ,  we  ana lyze  the  resu l t s  f rom the  Tay lor  ru le ,  we  have  to  cons ide r  r esu l t s  o f  

poss ib le  mis spec i f i ca t ions  in  the  rea l  in te res t  r a te  l eve l s .  I t  i s  poss ib le  tha t  the  

Tay lor  ru le  c rea tes  a  coun t ry  f ixed  e f fec ts  tha t  sor t s  on  the  in te res t  r a tes .  I  so r t  on  

Tay lor  r es idua l s  vs .  the  cond i t ional  in te res t  r a te  d i f fe rence  and  fa i l  to  f ind  any  

s ign i f i can t  r e la t ionsh ip  in  the  cross  sec t ion  in  bo th  t ime  per iods .   

For  bo th  1989  to  1998  and  1999  to  2009  t ime  per iods ,  I  cons t ruc t  each  coun t ry ’ s  

Tay lor  res idua l  be ta  wi th  respec t  to  the  US Cent ra l  Bank  (The  Federa l  Rese rve)  

res idua l .  I  use  the  en t i re  samples  to  co mpute  the  be ta  and  then  compare  the  

average  ca r ry  re tu rn  fo r  those  cur rency  pa i r s  to  the  Tay lor  ru le  be tas .  I  f ind  tha t  

the  more  nega t ive  the  load ing  on  the  US Tay lor  ru le  be ta  fo r  a  coun t ry ,  the  h igher  

the  ca r ry  re tu rn .  Th is  r e la t ionsh ip  i s  qu i te  s t rong  in  the  c ross  sec t ion  and  p rovides  

a  c lue  to  the  dynamics  o f  the  cu r rency  pa i r  cen t ra l  bank  re la t ionsh ips .  An  in tu i t ion  

fo r  th i s  may  be  tha t  in  G10  coun t r i es  wi th  open  t rade  and  easy  cap i ta l  f low,  the  

rea l  in te res t  r a tes  may  no t  be  too  fa r  f rom each  o ther  bu t  in  Wal l  s t r ee t  j a rgon ,  a  

“Hawkish”  ( in f la t ion  t a rge t ing  wi th  a  h igher  Tay lor  coef f i c ien t )  cen t ra l  bank  may  

pos i t  the  nomina l  in te res t  r a tes  to  be  h igher  and  resu l t  in  a  ca r ry  t r ade .  S imi la r ly  a  

“Dovish”  (eas ie r  on  in f l a t ion)  cen t ra l  bank  may  se t  the  nomina l  in te res t  r a te  in  the  

f ron t  end  to  be  lower  and  resu l t  in  a  ca r ry  t r ade  wi th  the  “Hawkish”  cen t ra l  bank  

cur rency .  The  more  he te rogenei ty  we  have  in  the  sample ,  the  eas ie r  i t  wi l l  be  to  

make  ca r ry  re tu rns .   
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Central  Banks and Endogenous Hedge Funds 

Tay lor  r es idua l s  a re  usua l ly  h igh ly  au tocor re la ted .   We can  in te rp re t  tha t  to  mean  

tha t  banks  usua l ly  fo l low a  “ reg ime”  o r  t igh t  o r  loose  mone ta ry  po l i cy .  In  

add i t ion ,  we  observe  tha t  some coun t r i es  may  pers i s t en t ly  s t ay  as  “ funding  

cur renc ies”  and  some as  “asse t  cur renc ies .”  

 I f  we  ex tend  the  idea  o f  he te rogene i ty  fu r the r ,  the  cen t ra l  bank  wi th  looser  

mone ta ry  po l i cy  wi l l  de l ive r  a  coun t ry  fu l l  o f  inves to r s  tha t  fund  the  coun t ry  wi th  

t igh te r  mone ta ry  po l ic ies .  Th i s  a l so  p rov ides  a  mode l  o f  c ross  sec t iona l  fund  f lows  

tha t  i s  genera l ly  no t  seen  in  the  l i t e ra tu re .  Japan’s  inves to rs  and  the  US inves to rs  

have  been  inves t ing  in  fo re ign  asse t s .  These  inves to r s  need  no t  on ly  engage  in  the  

c lass ic  ca r ry  t rade  v ia  fo re ign  exchange ,  they  cou ld  eas i ly  ob ta in  exposure  to  

ca r ry  t r ade  by  buy ing  cur rency  unhedged  fo re ign  s tocks ,  bonds  and  commodi t i e s .  

Thus  th i s  se tup  may  he lp  de l ive r  endogenous  c ross  coun t ry  hedge  funds  wi thout  

much  d i f fe rence  in  rea l  r a tes .  

Bad News about Inflation: Good news for Carry Cross Section? 

I  s tudy  the  c ross  sec t iona l  charac te r i s t i c s  o f  in f l a t ion  and  GDP growth ,  the  two 

main  componen ts  o f  the  Tay lor  ru le  fo r  bo th  G10  and  EM in  th i s  sec t ion .  I  f ind  

tha t  f rom 1999  to  2009 ,  the  in f l a t ion  g rowth  in  a  coun t ry ,  e spec ia l ly  in  EM i s  very  

s t rong ly  c ross  sec t iona l ly  l inked  wi th  ca r ry  re tu rns .  In  the  recen t  years ,  e spec ia l ly  

s ince  1999  qu i t e  a  f ew EM cen t ra l  banks  have  become exp l ic i t ly  in f l a t ion  

t a rge t ing .  As  Cla r ida  and  Waldman  (2008)  f ind  “bad  news  fo r  in f l a t ion  i s  good  

news  fo r  the  exchange  ra te” ,  I  f ind  tha t  bad  news  fo r  in f l a t ion  i s  no t  on ly  good  

news  fo r  the  spec i f i c  cur rency  ca r ry  re tu rn  bu t  i t  a l so  he lps  so r t  ca r ry  re tu rns  in  
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the  c ross  sec t ion .  Th is  can  be  in te rp re ted  to  mean  the re  i s  a  l inea r  in f l a t ion  r i sk  

p remium for  ca r ry  re tu rns -  someth ing   tha t  i s  pos tu la ted  in  the  macroeconomics  

l i t e ra tu re .  However ,  the  dynamics  we  f ind  –  no  so r t ing  in  the  f i r s t  per iod  and  a  

so r t ing  in  the  second  per iod  i s  in te res t ing .  Th i s  p rov ides  fur the r  c i rcumstan t i a l  

ev idence  tha t  cen t ra l  bank  po l ic ies  may  mat te r .  Aga in ,  the  resu l t s  a re  no t  f ree  o f  

endogene i ty  b ias  s ince  cen t ra l  bank  dec id ing  to  change  i t s  po l i cy  canno t  be  

iden t i f i ed  separa te ly  f rom an  economic  shock .  

The  so r t ing  o f  CPI  g rowth  and  ca r ry  re tu rns  i s  s t rong  fo r  bo th  G10  and  EM and  

poo led  (OLS cross  sec t ion  Rsq  o f  54% for  poo led ,  70% fo r  EM and  31% fo r  G10)  

in  the  1999  to  2009  pe r iod .  In  the  1989  to  1998  pe r iod ,  I  f ind  tha t  in f l a t ion  g rowth  

does  no t  he lp  so r t  the  c ross  sec t ion  o f  ca r ry  re tu rns  fo r  G10.  A sugges t ive  fac t  i s  

tha t  a s  cen t ra l  banks  become in f la t ion  t a rge t ing  the  ca r ry  re tu rns  s t a r t  l in ing  up  

c ross  sec t iona l ly .  

Fund Flow Stories and Relation to Carry Returns 

I  use  da ta  f rom the  Bank  o f  In te rna t iona l  Se t t l ements  to  examine  the  cur rency  

f low.  I  iden t i fy  va r ious  hedge  fund  ind ices  tha t  covary  wi th  cur rency  ca r ry  re tu rns  

and  f ind  tha t  hedge  fund  ind ices  load  pos i t ive ly  on  cur rency  ca r ry  re tu rns  tha t  a re  

h igh .  However ,  in  con t ras t  to  Suominen  e t  a l l  (2008)  I  f ind  tha t  ca r ry  t rade  re tu rns  

a re  no t  dec l in ing .  In  fac t ,  i t  i s  poss ib le  to  ach ieve  a  Sharpe  ra t io  o f  1 .0  in  the  

pe r iod  o f  1999  to  2009 .  Addi t iona l ly ,  fo r  e f fec t ive  Sharpe  ra t ios -  I  no t ice  tha t  the  

sp reads  dec l ine  d ramat ica l ly ,  vo la t i l i ty  was  low and  t remendous  l everage  was  

ava i lab le .  P rac t i ca l ly ,  i t  was  easy  fo r  a  specu la to r  to  ob ta in  fund ing ,  execu te  the  

t r ades  wi th  lower  t rack ing  e r ro r ,  and  t rade  more  f requen t ly  and  au tomat ica l ly  in  

more  ins t ruments  wi th  lower  b id -ask  spread .  
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 I  no t i ce  tha t  the  cu r rency  f low to  EM count r i e s  which  have  y ie lded  a  h igh  Sharpe  

ra t io  o f  a round  1 .0  in  the  yea rs  1999  to  2009  in  the  cur rency  ca r ry  goes  f rom 3% 

of  to ta l  cur rency  f lows  to  a round  20% in  2007 .  The  cur rency  f low i t se l f  has  g rown 

t remendous ly  f rom 1 .4  Tr i l l ion  a  day  in  1998  to  3  Tr i l l ion  a  day  in  2007 .  Thus  in  

t e rms  o f  ac tua l  vo lume,  EM count r i e s  has  inc reased   1400% f rom 1998  to  2007 .   

The  Other  f inanc ia l  ins t i tu t ions  which  a re  mos t ly  hedge  funds ,  pens ion  funds  and  

specu la t ive  inves to rs  in  genera l ,  have  grown f rom 0 .28  Tr i l l ion  a  day  to  1 .24  

Tr i l l ion .  Thus  the  specu la t ive  fund  f low to  EM count r i es  has  inc reased  abou t  

6400%!This  inc rease  can  a l so  be  obse rved  in  asse ts  under  management  fo r  hedge  

funds .  I t  i s  poss ib le  tha t  an  increased  cap i t a l  f low of  th i s  magni tude  may  have  an  

e f fec t  on  asse t s .  Fore ign  exchange  i s  no t  t r aded  fo r  ca r ry  re tu rns ,  i t  i s  a l so  t r aded  

when  funds  buy  s tocks  and  bonds  in  these  count r i es .  Thus  we  should  see  an  

inc rease  in  cor re la t ions  wi th  US marke t  r i sk  fo r  these  asse t  c lasses .  I  do  f ind  an  

inc reased  cor re la t ion  among  the  EM marke t  s tocks  wi th  the  ca r ry  t r ade  re tu rns  as  

we l l  a s  wi th in  themse lves  and  wi th  the  US s tock  marke t .  I t  would  be  in teres t ing  to  

check  the  cor re la t ions  o f  the  bond  ind ices  o r  ETFs  tha t  load  on  var ious  EM r i sks .  

Possible Theoretical  Models 

Any  theore t i ca l  mode l  tha t  ignores  the  dynamics  o f  the  c ross  sec t ion  and  the  t ime  

se r ies  may  miss  impor tan t  f ac t s  in  the  da ta .  Mode l  wi th  dec l in ing  Sharpe  ra t ios  o r  

ones  tha t  doesn’ t  address  cen t ra l  bank  behav ior  such  as  inc reased  in f la t ion  

t a rge t ing  may  a l so  have  se r ious  empi r ica l  d i sconnec t s .  I  th ink  mode l s  wi th  

endogenous  c red i t  cons t ra ined  hedge  funds  tha t  engender  inc reases  in  sy s temat ic  

r i sk  in  add i t ion  to  d i f fe ren t i a l ly  in f l a t ion  t a rge t ing  cen t ra l  banks  wi l l  be  more  

success fu l .  
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Conclusion 

This  paper  documents  severa l  empi r i ca l  fac t s  abou t  the  c ross  sec t ion  o f  cur rency  

ca r ry  re tu rns .  I  show tha t  ca r ry  t r ade  r i sks  ca r ry  t rade  r i sks  a re  dynamic  and  have  

become more  sys temat ic  in  recen t  years .  F rom 1999  onwards ,  the  h igh  ca r ry  re tu rn  

cur renc ies  have  s ign i f i can t  coef f i c ien t s  in  a  t ime  se r ies  regress ion  o f  re tu rns  on  

the  US s tock  marke t  r e tu rns ,  impl ied  vo la t i l i ty  innova t ions  o f  the  US s tock  marke t  

op t ions  (VIX) ,  TED spreads .  In  add i t ion  to  the  t ime  se r ies  fac to r  load ings ,  I  f ind  

tha t  the  c ross  sec t ion  o f  ca r ry  t r ade  re tu rns  can  be  sor ted  by  be tas  on  the  any  o f  

these  va r iab les -  US s tock  marke t ,  VIX innova t ions  and  TED spreads .  I  a l so  

document  the  inc reas ing  ro le  o f  in f l a t ion  growth  in  the  c ross  sec t ion  o f  cur rency  

re tu rns  and  the  inc rease  in  ca r ry  re tu rns  due  to  the  p resence  o f  d i f fe ren t ia l ly  

in f l a t ion  ta rge t ing  cen t ra l  banks .   I  f ind  tha t  in  bo th  pe r iods ,  the  more  nega t ive ly  

a  cen t ra l  banks  Tay lor  ru le  be ta  wi th  respec t  to  the  US cen t ra l  bank  i s ,  the  h igher  

the  re tu rn  tha t  cur rency  pa i r  ach ieves .  I  ana lyze  how th i s  obse rva t ion  may  he lp  

make  hedge  funds  and  inves to r s  inves t ing  in  o the r  count r i es  endogenous  in  

theore t i ca l  mode l s .  

I  a l so  document  the  c ross  sec t iona l  sens i t iv i t i e s  o f  va r ious  cur rency  pa i r s  to  hedge  

fund  ind ices  and  f ind  tha t  they  l ine  up  wi th  the  popu la r  ca r ry  t rades .  Cur rency  

pa i r s  tha t  do  no t  have  a  pos i t ive  ca r ry  re tu rn  a re  s t i l l  no t  sens i t ive  to  the  macro  

var iab les  ment ioned  above .  The  inc rease  in  asse t s  under  management  i s  a l so  

d i f fe ren t i a l  in  the  c ross  sec t ion  o f  the  cur rency  pa i r s ;  emerg ing  marke t  cur renc ies  

wi th  h igher  ca r ry  were  inves ted  in  more .   
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1 Tables

Bloomberg Symbols Table.
Name Symbol Fields chosen
AUDUSD spot AUD curncy Px_Last, Px_Bid,

Px_Ask
AUDUSD 1m Forward AUD1m cmpn

curncy
Px_Last, Px_Bid,
Px_Ask

VIX VIX Index Px_Last
CVIX CVIX Index Px_Last
Fed Funds Rate FEDL01 INDEX Px_Last

Rest of the symbols can be made by replacing AUD with other currencies.
The Bloomberg function used was BDH.

Example of Bid-Ask spreads after 2001 in basis points (bps)
Name AUD NZD GBP CAD NOK SEK CHF JPY

Spot 1.9 2 2 2.1 3 3.4 2.3 1.5
1m FWD 1.9 3.1 2.1 1.9 3.2 4.1 2.5 2
3m FWD 2 4 3.2 3.6 5.7 6.1 3.3 2
6m FWD 2.9 5.1 1.4 4.8 7.1 7.5 3.2 2.7

1
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Uncovered Interest Rate Parity Regression 1m example

Note: More UIP regressions are available in an earlier version of the paper.
Standard errors are NW corrected.

2
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Summary Statistics for period 1989 to 1998 (AUD through ZAR)
AUD
Carry

NZD
Carry

GBP
Carry

CAD
Carry

NOK
Carry

SEK
carry

CHF
Carry

JPY
Carry

EUR
Carry

BRL
Carry

ZAR
Carry

Interest rate ­ USD
interst rate 2.69 3.15 3.12 1.35 2.03 3.26 ­0.75 ­2.37 9.03

Conditional Interest
Rate Differential 2.87 3.18 3.12 2.06 2.87 3.80 2.60 2.84

Monthly Mean
Return (%) 0.37 0.05 0.28 0.24 0.42 0.47 0.29 0.60 0.01

Monthly Std. Dev
(%) 2.30 1.90 3.05 1.30 2.91 3.39 3.37 3.61 2.61

Annualized Sharpe
Ratio 0.55 0.09 0.32 0.64 0.50 0.48 0.30 0.58 0.01

% times Short USD 83% 97% 100% 70% 64% 75% 43% 29% 100%

Skew ­0.20 ­0.87 ­1.16 ­0.38 ­0.49 ­1.35 ­0.54 ­1.19 ­1.03

Kurtosis ­0.14 1.17 3.76 1.08 1.05 5.02 0.32 4.14 8.29

Correlation with US
stock market ­15% ­9% ­2% ­16% 5% 5% 6% ­6% 16%

Correlation with Δ

VIX 27% ­3% 9% 14% ­4% 4% ­4% 8% ­24%

Correlation with
TED ­10% ­10% ­8% 13% 0% ­4% ­11% ­7% 2%

Correlation with
Repo Growth NA NA NA NA NA NA NA NA NA

Correlation with
Credit Return ­8% 13% ­8% ­7% ­18% ­8% ­15% ­16% ­1%

Correlation with
GSCI 8% 21% 7% 5% 5% ­2% ­5% ­7% 8%

Correlation with
Own Stock Market 6% 15% ­29% ­22% ­27% ­20% ­2% 7% 1%

*Data for rest of the currency pairs is not available in this period
Conditional interest rate di¤erential takes the direction of carry into account and
thus will never be negative. Unconditional interest rate di¤erential simply averages
the short end of the yield curve for the country in question and subtracts the USD

front end interest rate

3
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Summary Statistics for period 1999 to 2009 (AUD through ZAR)
AUD

Carry

NZD

Carry

GBP

Carry

CAD

Carry

NOK

Carry

SEK

carry

CHF

Carry

JPY

Carry

EUR

Carry

BRL

Carry

ZAR

Carry

Interest rate ­ USD

interst rate 1.99 2.74 1.18 0.01 1.24 ­0.31 ­1.91 ­3.11 ­0.31 11.18 6.48

Conditional Interest

Rate Differential 2.14 2.88 1.34 0.76 2.03 1.67 1.91 3.15 1.35 11.27 6.48

Monthly Mean

Return(%) 0.63 0.75 ­0.01 0.08 0.14 0.58 ­0.08 0.12 0.51 1.05 0.38

Monthly Std. Dev

(%) 3.78 3.87 2.53 2.73 3.15 3.34 3.06 2.89 2.98 5.43 5.07

Annualized Sharpe

Ratio 0.57 0.67 ­0.02 0.10 0.15 0.60 ­0.09 0.14 0.60 0.67 0.26

% times Short USD 82% 83% 78% 48% 67% 43% 2% 0% 51% 98% 100%

Skew ­1.02 ­0.60 ­0.42 0.28 ­0.72 ­0.21 ­0.60 0.19 ­0.36 ­0.77 ­0.47

Kurtosis 3.18 2.23 2.66 4.01 2.07 0.71 1.31 0.24 1.61 3.98 0.58

Correlation with US

stock market 44% 38% 20% ­25% 17% ­10% ­1% ­1% 19% 56% 35%

Correlation with Δ

VIX ­44.1% ­37.1% ­8.8% 16.0% ­22.9% 4.7% 9.3% ­11.2% ­25.2% ­50.1% ­38.8%

Correlation with

TED ­30.8% ­29.3% ­31.3% 9.6% ­36.3% ­16.0% 5.8% ­16.7% ­25.5% ­22.9% ­21.4%

Correlation with

Repo Growth 13% 6% 18% ­18% 20% 0% ­13% 0% 18% 14% ­2%

Correlation with

Credit Return 10% 1% 12% ­22% 5% 0% 11% 15% ­13% 39% 11%

Correlation with

GSCI 41% 36% 36% ­32% 24% ­17% ­21% 4% 18% 20% 23%

Correlation with

Own Stock Market 36% 13% 15% ­32% 11% ­13% 12% 14% 6% 62% 18%

4
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Summary Statistics for period 1989 to 1998 (CZK through SGD)

CZK Carry TRY Carry HUF Carry

MXN

Carry THB Carry

KRW

Carry

ISK

Carry INR Carry

TWD

Carry

SGD

Carry

Interest rate ­ USD

interst rate 0.02 30.15 6.06 7.21 0.56 0.74 7.04 4.62 ­0.85 ­1.71

Conditional Interest

Rate Differential 1.51 30.15 6.07 7.22 0.82 1.50 7.04 4.66 1.88 1.72

Monthly Mean

Return(%) 0.38 1.42 0.59 0.45 0.41 ­0.01 0.13 0.31 0.07 0.06

Monthly Std. Dev

(%) 3.60 5.48 4.05 2.76 1.86 3.50 4.57 1.60 1.36 1.52

Annualized Sharpe

Ratio 0.37 0.90 0.51 0.56 0.77 ­0.01 0.10 0.67 0.19 0.14

% times Short USD 59% 100% 100% 100% 73% 64% 100% 97% 24% 3%

Skew ­0.33 ­2.14 ­1.42 ­1.53 0.06 ­0.28 ­1.19 ­0.27 ­0.31 0.15

Kurtosis 0.51 12.18 5.77 9.54 1.66 4.77 6.38 4.43 0.47 1.44

Correlation with US

stock market 5% 49% 32% 55% 14% ­20% 19% 37% ­22% ­32%

Correlation with Δ

VIX ­4.4% ­41.8% ­35.2% ­44.0% ­9.7% 18.1% ­30.0% ­41.8% 18.7% 28.7%

Correlation with

TED ­13.8% ­21.5% ­24.7% ­28.3% ­8.5% ­3.4% ­46.2% ­28.4% 11.8% 13.5%

Correlation with

Repo Growth 4% 9% 12% 11% 20% ­14% 24% 24% ­8% ­21%

Correlation with

Credit Return ­13% 19% ­5% 13% ­7% 8% 24% 28% 0% 0%

Correlation with

GSCI 2% 24% 33% 33% 8% ­17% 24% 20% ­17% ­29%

Correlation with

Own Stock Market 5% 37% 32% 38% NA ­19% 23% 14% ­18% ­37%
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Time Series regression of macro factors on carry trade returns

1989­1999
AUD
Carry NZD Carry GBP Carry CAD Carry NOK Carry SEK carry CHF Carry JPY Carry

Av. Conditional Int.
Rate Diff 2.87 3.18 3.12 2.06 2.87 3.80 2.60 2.84

Av. Carry Return
(monthly in %) 0.37 0.05 0.28 0.24 0.42 0.47 0.29 0.60

β US stock market ­0.10 ­0.04 ­0.01 ­0.05 0.03 0.04 0.05 ­0.06
t stat ­1.17 ­0.85 ­0.23 ­1.54 0.55 0.75 0.75 ­0.78

β carry market 0.52 0.30 1.46 0.23 1.50 1.69 1.48 0.97
t stat 3.56 2.41 7.65 3.60 13.56 9.27 8.82 3.10

β Δ VIX 0.17 ­0.02 0.08 0.05 ­0.03 0.03 ­0.04 0.08
t stat 2.32 ­0.30 2.05 1.23 ­0.70 0.82 ­0.71 0.66

β TED ­0.86 ­0.69 ­0.88 0.58 0.04 ­0.53 ­1.34 ­0.92
t stat ­0.79 ­1.03 ­1.37 1.34 0.05 ­0.68 ­1.28 ­0.78

β Repo Growth NA NA NA NA NA NA NA NA
t stat

β Credit Return ­0.13 0.16 ­0.15 ­0.06 ­0.33 ­0.17 ­0.32 ­0.37
t stat ­0.87 1.49 ­0.72 ­0.74 ­1.72 ­0.76 ­1.43 ­2.77

β GSCI 0.04 0.09 0.05 0.01 0.03 ­0.01 ­0.04 ­0.06
t stat 0.76 2.87 0.98 0.76 0.58 ­0.23 ­0.58 ­1.24

All t stats are computed using NW corrections.

These are regressions of individual carry trade returns against the USD for
each currency against the macroeconomic varible noted. Note how the carry
market beta is quite signi�cant but stock market betas are generally not sig-
ni�cant. Credit beta is signi�cant for JPY carry trades and even TED spread
isn�t signi�cantly relatd in the time series. The next table simply sorts by the
average carry return

6
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Sorting based on realized averge carry return G10 from 1989-1999

Carry Return

Av. Carry
Return

(monthly in
%)

Av.
Conditional

Int. Rate
Diff

β US stock
market

β carry
market β Δ VIX β TED

NZD Carry 0.05 3.18 ­0.04 0.30 ­0.02 ­0.69
CAD Carry 0.24 2.06 ­0.05 0.23 0.05 0.58
GBP Carry 0.28 3.12 ­0.01 1.46 0.08 ­0.88
CHF Carry 0.29 2.60 0.05 1.48 ­0.04 ­1.34
AUD Carry 0.37 2.87 ­0.10 0.52 0.17 ­0.86
NOK Carry 0.42 2.87 0.03 1.50 ­0.03 0.04
SEK carry 0.47 3.80 0.04 1.69 0.03 ­0.53
JPY Carry 0.60 2.84 ­0.06 0.97 0.08 ­0.92
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Time Series regression of macro factors from 1999-2009 time period G10

1999­2009
AUD
Carry NZD Carry GBP Carry CAD Carry NOK Carry SEK carry CHF Carry JPY Carry EUR Carry

Av. Conditional Int.
Rate Diff 2.14 2.88 1.34 0.76 2.03 1.67 1.91 3.15 1.35

Av. Carry Return
(monthly in %) 0.63 0.75 ­0.01 0.08 0.14 0.58 ­0.08 0.12 0.51

β US stock market 0.35 0.32 0.11 ­0.15 0.12 ­0.07 ­0.01 ­0.01 0.12
t stat 3.22 2.79 1.36 ­1.71 1.03 ­1.24 ­0.11 ­0.07 1.27

β carry market 2.15 2.01 1.02 ­0.01 1.33 0.70 ­0.63 0.13 1.38
t stat 10.29 7.13 6.34 ­0.03 6.34 2.21 ­2.53 0.48 8.58

β Δ VIX ­0.35 ­0.30 ­0.05 0.09 ­0.15 0.03 0.06 ­0.07 ­0.16
t stat ­4.01 ­4.47 ­0.79 1.51 ­1.72 0.61 0.57 ­1.26 ­1.56

β TED ­2.35 ­2.29 ­1.60 0.53 ­2.31 ­1.08 0.36 ­0.97 ­1.53
t stat ­2.31 ­2.78 ­2.72 0.69 ­2.82 ­1.86 0.57 ­1.80 ­2.91

β Repo Growth 0.07 0.03 0.06 ­0.07 0.09 0.00 ­0.06 0.00 0.08
t stat 1.21 0.49 1.46 ­1.39 1.73 ­0.02 ­1.75 ­0.01 1.89

β Credit Return 0.16 0.02 0.13 ­0.25 0.07 0.01 0.15 0.18 ­0.16
t stat 0.72 0.09 1.08 ­1.85 0.48 0.04 1.12 1.43 ­1.06

β GSCI 0.22 0.20 0.12 ­0.12 0.11 ­0.08 ­0.09 0.02 0.07
t stat 3.00 2.98 2.43 ­2.48 1.47 ­2.00 ­2.77 0.28 1.39

These are regressions of individual carry trade returns against the USD for
each currency against the macroeconomic varible noted. Note how the carry
market beta is quite signi�cant but in this period stock market betas have
become quite signi�cant but only for currencies that have positive carry. We

see the same pattern in VIX loadings.
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Time series regression of macro factors on individual currency returns EM

1999­2009 BRL Carry ZAR Carry CZK Carry TRY Carry HUF Carry

MXN

Carry THB Carry

KRW

Carry ISK Carry INR Carry

TWD

Carry SGD Carry

Av. Conditional Int.

Rate Diff 11.27 6.48 1.51 30.15 6.07 7.22 0.82 1.50 7.04 4.66 1.88 1.72

Av. Carry Return

(monthly in %) 1.05 0.38 0.38 1.42 0.59 0.45 0.41 ­0.01 0.13 0.31 0.07 0.06

β US stock market 0.65 0.38 0.04 0.58 0.28 0.33 0.06 ­0.15 0.19 0.13 ­0.07 ­0.10

t stat 5.41 3.62 0.45 4.75 2.17 3.37 1.22 ­1.04 1.07 2.89 ­1.63 ­2.61

β carry market 2.36 2.02 1.28 2.37 1.69 1.12 0.30 0.02 1.91 0.55 ­0.24 ­0.47

t stat 8.92 7.96 3.09 6.98 4.72 3.75 2.57 0.04 4.48 3.37 ­1.86 ­3.74

β Δ VIX ­0.58 ­0.42 ­0.03 ­0.49 ­0.30 ­0.26 ­0.04 0.13 ­0.29 ­0.14 0.05 0.09

t stat ­4.98 ­4.72 ­0.48 ­4.94 ­2.80 ­4.26 ­1.22 0.97 ­1.40 ­3.22 1.79 2.03

β TED ­2.51 ­2.19 ­1.00 ­2.38 ­2.02 ­1.57 ­0.32 ­0.24 ­4.26 ­0.92 0.32 0.40

t stat ­1.67 ­2.27 ­1.86 ­2.13 ­2.13 ­1.45 ­1.23 ­0.30 ­3.05 ­1.81 0.98 1.15

β Repo Growth 0.10 ­0.02 0.02 0.07 0.07 0.04 0.05 ­0.07 0.15 0.05 ­0.01 ­0.05

t stat 1.24 ­0.23 0.51 1.09 1.47 0.65 2.98 ­1.30 2.07 2.58 ­1.11 ­3.39

β Credit Return 0.89 0.23 ­0.19 0.45 ­0.08 0.16 ­0.06 0.11 0.46 0.19 0.00 0.01

t stat 3.20 0.96 ­1.01 2.12 ­0.28 1.41 ­1.32 0.72 1.36 2.61 0.03 0.11

β GSCI 0.15 0.16 0.01 0.18 0.19 0.13 0.02 ­0.08 0.15 0.05 ­0.03 ­0.06

t stat 1.49 2.20 0.18 2.53 3.07 1.56 0.82 ­1.87 1.85 1.42 ­1.61 ­3.59

Same results in emerging markets. US stock market becomes quite important
as do changes in VIX and the TED spread. Repo growth is slightly more
signi�cant here. Commodity exporting currencies do well when GSCI

(Goldman Sachs Commodity Index) increases.
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Sorting carry returns based on av. carry return from 1999 to 2009

Carry Return

Av. Carry
Return

(monthly
in %)

Av.
Conditiona
l Int. Rate

Diff
β US stock

market
β carry
market β Δ VIX β TED

CHF Carry ­0.08 1.91 ­0.01 ­0.63 0.06 0.36
GBP Carry ­0.01 1.34 0.11 1.02 ­0.05 ­1.60

KRW Carry ­0.01 1.50 ­0.15 0.02 0.13 ­0.24
SGD Carry 0.06 1.72 ­0.10 ­0.47 0.09 0.40
TWD Carry 0.07 1.88 ­0.07 ­0.24 0.05 0.32
CAD Carry 0.08 0.76 ­0.15 ­0.01 0.09 0.53
JPY Carry 0.12 3.15 ­0.01 0.13 ­0.07 ­0.97
ISK Carry 0.13 7.04 0.19 1.91 ­0.29 ­4.26
NOK Carry 0.14 2.03 0.12 1.33 ­0.15 ­2.31
INR Carry 0.31 4.66 0.13 0.55 ­0.14 ­0.92
ZAR Carry 0.38 6.48 0.38 2.02 ­0.42 ­2.19
CZK Carry 0.38 1.51 0.04 1.28 ­0.03 ­1.00
THB Carry 0.41 0.82 0.06 0.30 ­0.04 ­0.32
MXN Carry 0.45 7.22 0.33 1.12 ­0.26 ­1.57
EUR Carry 0.51 1.35 0.12 1.38 ­0.16 ­1.53
SEK carry 0.58 1.67 ­0.07 0.70 0.03 ­1.08
HUF Carry 0.59 6.07 0.28 1.69 ­0.30 ­2.02
AUD Carry 0.63 2.14 0.35 2.15 ­0.35 ­2.35
NZD Carry 0.75 2.88 0.32 2.01 ­0.30 ­2.29
BRL Carry 1.05 11.27 0.65 2.36 ­0.58 ­2.51
TRY Carry 1.42 30.15 0.58 2.37 ­0.49 ­2.38

Sorting by average carry return has power to sort interest rate, the betas on
the US stock market, VIX, TED etc. The same results hold if we only look at

the G10 currencies.
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Average Returns of LRV(2009) Portfolios in two time periods

All Currencies Portfolio1 Portfolio2 Portfolio3 Portfolio4 Portfolio5 Portfolio6

1983 to 1998 ­0.06% ­0.02% ­0.13% 0.18% 0.16% 0.20%

1999 to 2009 ­0.13% ­0.16% 0.27% 0.24% 0.19% 0.48%
Developed Countries
1983 to 1998

0.06% 0.05% 0.23% 0.11% 0.23%

1999 to 2009
0.09% 0.03% 0.21% 0.28% 0.42%

LRV(2009) sort their portfolios on the slope factor. This table computes the
average returns of these portfolios that should be monotically increasing in the
"risk factor". We notice how from 1983 to 1998 the risk factor does much worse
than 1999 to 2009
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Variation of Central Bank rates explained by Taylor rules forG10
USD AUD NZD GBP CAD NOK SEK CHF JPY EUR

1989­1998 GDP 38% 77% 67% 58% 52% 54% 49% 72% 49% NA

1999­2009 GDP 29% 9% 25% 9% 19% 13% 29% 14% 21% 35%

1989­1998 Unemp 20% 67% 23% 66% 40% 4% 37% 76% 45% 2%

1999­2009 Unemp 9% 20% 14% 28% 41% 9% 25% 25% 3% 20%

This table shows the R sq of the regression of actual central bank instrument rate
(dependent variable) on the taylor rule predicted rate (independent variable). I report
the �t results for both the GDP and unemployment. Note that Europe data wasn�t
available until 1999
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Taylor rule residuals and betas on US Taylor rule
1989­1998

AUD Resid NZD Resid
GBP

Resid
CAD
Resid

NOK
Resid SEK Resid CHF Resid JPY Resid EUR Resid

Av. Taylor Resid 1.46 2.64 1.94 0.95 1.46 0.57 ­0.61 ­0.67
abs(av Taylor ­ USD av.
Taylor) 2.36 3.54 2.83 1.84 2.36 1.47 0.29 0.23
av. Carry return 0.37 0.05 0.28 0.24 0.42 0.47 0.29 0.60
US Taylor Beta 31% 41% 69% 37% ­43% 9% 25% ­56%

1999­2009
Av. Taylor Resid 0.77 2.27 1.94 0.09 0.66 ­0.50 ­1.23 ­0.89 ­0.12
av Taylor ­ USD av.
Taylor 1.92 3.42 3.09 1.24 1.81 0.65 ­0.08 0.26 1.03
av. Carry return 0.63 0.75 ­0.01 0.08 0.14 0.58 ­0.08 0.12 0.51
US Taylor Beta 4% 24% 39% 70% 38% 55% 75% 51% 21%

The Taylor rule betas are computed over the entire sample periods they represent
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Taylor rule beta of G10 countries on US vs. av. carry
1989­98 1999­2009

α 0.38 0.69

US Taylor Rule β ­0.28 ­0.92

T statistic for β ­2.73 ­2.55

Rsq. 55% 48%
This table shows the results of the cross sectional regression of av. carry return on

the Taylor rule betas of the various G10 countries
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Av.carry ceturns against USD vs. av. CPI (1999-2009)

Country

Av. Yearly
Carry

Return(%)

Av.
Yearly

CPI
Japan 1.42 ­0.32
Switzerland ­0.98 0.96
Sweden 6.93 1.43
United Kingdom ­0.15 1.81
Norway 1.68 2.09
Canada 0.96 2.12
New Zealand 8.94 2.56
United States 0.00 2.57
Czech Republic 4.58 2.69
Korea ­0.09 2.95
Australia 7.52 3.04
European Union 6.17 3.46
India 3.70 5.13
South Africa 4.51 5.17
Mexico 5.37 5.67
Iceland 1.53 5.99
Hungary 7.09 6.42
Brazil 12.54 6.74
Turkey 17.00 21.89

Time period is 1999-2009. Notice the pattern with low CPI leading to low carry
returns in the cross section. The result is robust to various compositions of the

country list.

15

Electronic copy available at: https://ssrn.com/abstract=1546637



G10 carry returns vs. CPI growth (1989-1998)

Country
Av. Carry

Return Av. CPI Growth
Japan 7.23 1.45
Canada 2.90 2.37
Switzerland 3.50 2.48
New Zealand 0.60 2.49
Norway 5.05 2.56
Australia 4.41 2.83
United Kingdom 3.35 3.53
Sweden 5.67 3.58
Time period is 1989-1998. Not much pattern here.
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The percentage share of various counterparties in FX transactions

Amount  % share  Amount  % share  Amount  % share  Amount  % share  Amount  % share  Amount  % share

Total 776 100 1,137 100 1,430 100 1,173 100 1,794 100 3,081 100

 reporting dealers 540 70 729 64 908 64 688 59 956 53 1,319 43

 other financial

institutions 97 13% 230 20% 279 20% 329 28% 585 33 1,235 40%

 non­financial customers 137 18 178 16 242 17 156 13 252 14 527 17

Local 317 41 526 46 657 46 499 43 695 39 1,185 38

Cross­border 392 51 611 54 772 54 674 57 1,099 61 1,896 62

1992 1995 1998 2001 2004 2007

-
Data collected from BIS reports
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BIS report on currency pair volume (1992-2001)
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BIS report on currency pair volume (2001-2007)
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T statistics for regression of Hedge Fund Indices

t stats α
Market t

stat
Momentum t

stat

Dow Credit
Spread t

stat
Dow Treasury

Credit t stat
GSCI t

stat R sq.
Convert Arb 2.77 1.80 0.45 4.63 3.84 1.84 41%
Short Bias 1.24 0.41 ­1.25 ­0.14 0.47 ­8.88 55%
Emerging Mkts 0.91 2.06 2.10 2.55 0.80 7.04 33%
Eq. Mkt Neutral 1.47 1.63 ­0.69 ­0.32 ­0.97 2.11 16%
Event Driven 4.64 3.30 3.31 4.98 1.43 5.82 48%
Fixed Income 1.73 2.10 0.20 3.17 2.65 1.68 30%
Global Macro 3.87 1.33 3.12 2.25 3.91 2.54 17%
Long Short Equity 3.16 4.50 3.77 4.91 3.86 10.90 63%
Managed Futures 2.48 2.45 1.72 0.07 1.62 ­1.19 10%
Hedge Fund Index 3.89 3.92 4.16 4.38 3.63 8.23 48%
The sample covers the entire time period of 1994 to 2009. The return attribution
factors used are Market, Momentum, Credit Spread, Treasury return, and GSCI

return
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T statistics for Hedge Fund Indices after including carry trade returns

t stats α
Market t

stat
Momentum t

stat

Dow Credit
Spread t

stat
Dow Treasury

Credit t stat
GSCI t

stat
All Carry t

stat R sq.
Credit Suisse/Tremont Hedge Fund Cnvrt Arb USD2.12 1.75 0.68 5.10 3.84 1.30 2.56 44%
Credit Suisse/Tremont Hedge Fund Ded Sh Bs USD0.72 ­0.03 ­1.19 ­0.60 ­0.04 ­9.97 1.58 57%
Credit Suisse/Tremont Hedge Fund Emg Mkts USD0.29 1.34 2.20 1.37 0.03 5.18 2.62 36%
Credit Suisse/Tremont Hedge Fund Eq Mkt Ntr USD1.01 1.86 ­0.63 ­0.48 ­0.96 2.37 0.81 17%
Credit Suisse/Tremont Hedge Fund Evnt Drvn USD4.56 3.08 3.53 4.50 0.98 4.98 2.17 49%
Credit Suisse/Tremont Hedge Fund Fx Inc Arb USD0.73 2.08 0.56 3.46 1.88 1.15 3.24 39%
Credit Suisse/Tremont Hedge Fund Global Mac USD2.71 0.61 3.22 1.58 2.94 2.06 1.88 19%
Credit Suisse/Tremont Hedge Fund Ln/Sh Eq USD3.07 4.40 3.75 4.76 3.74 10.78 ­0.27 63%
Credit Suisse/Tremont Hedge Fund Mngd Fut USD2.33 2.42 1.73 0.02 1.47 ­1.24 0.15 10%
Credit Suisse/Tremont Hedge Fund USD2.80 3.35 4.15 3.24 2.38 7.22 2.95 50%

The sample covers the entire time period of 1994 to 2009
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T stats for Individual G10 carry after controlling for all previous factors

Hedge Fund Type

AUD
Carry t
stat

NZD Carry
t stat

GBP Carry
t stat

CAD Carry
t stat

NOK Carry
t stat

SEK carry
t stat

CHF Carry
t stat

JPY Carry t
stat

Convert Arb 2.64 2.29 1.38 ­1.40 1.07 ­1.10 2.40 3.23
Short Bias 0.92 0.24 1.91 ­0.27 2.20 2.43 ­0.50 1.43
Emerging Mkts 0.68 1.01 ­0.92 ­1.58 ­0.15 ­0.59 2.51 1.57
Eq. Mkt Neutral ­0.08 1.13 1.88 ­0.66 1.45 1.18 ­1.12 ­0.64
Event Driven 0.36 1.55 ­0.46 ­0.72 ­0.74 0.37 2.61 2.99
Fixed Income 2.89 2.67 1.63 ­1.17 0.90 ­1.06 0.85 3.04
Global Macro 1.24 ­0.73 ­0.80 ­1.39 ­0.03 ­0.77 2.37 3.91
Long Short Equity 0.03 ­0.28 ­0.87 ­0.86 ­1.03 ­2.70 0.15 0.90
Managed Futures ­0.24 ­0.35 0.52 0.09 0.43 0.95 ­1.36 ­1.14
Hedge Fund Index 1.68 0.25 ­0.88 ­1.20 0.12 ­1.24 2.13 4.20

The sample covers the entire time period of 1994 to 2009

22

Electronic copy available at: https://ssrn.com/abstract=1546637



Hedge fund indices regressed on individual G10 carry trade*

Hedge Fund Type

AUD
Carry t
stat

NZD Carry
t stat

GBP Carry
t stat

CAD Carry
t stat

NOK Carry
t stat

SEK carry
t stat

CHF Carry
t stat

JPY Carry t
stat

EUR
Carry t
stat

Convert Arb 3.19 3.05 2.46 ­0.88 2.01 ­1.08 1.36 2.42 1.74
Short Bias 0.34 0.98 1.17 ­0.38 2.29 2.60 ­0.53 0.42 1.84
Emerging Mkts 0.51 ­0.35 1.15 ­1.28 ­0.88 ­0.89 1.10 0.65 ­0.32
Eq. Mkt Neutral 0.74 1.32 2.41 ­0.66 1.57 1.32 ­1.28 ­1.02 1.22
Event Driven 2.02 2.39 0.73 0.31 0.56 0.55 0.98 2.25 0.86
Fixed Income 3.39 3.14 2.08 ­1.07 1.34 ­1.66 ­0.55 2.04 1.34
Global Macro 0.65 ­0.30 1.48 ­1.56 ­0.42 ­0.64 ­0.71 1.05 ­1.18
Long Short Equity 0.58 0.46 0.23 ­0.55 0.27 ­1.64 ­0.47 0.68 0.14
Managed Futures ­0.35 ­0.11 0.32 0.18 ­0.24 1.65 ­2.09 0.14 ­0.19
Hedge Fund Index 1.73 1.46 1.45 ­1.08 0.72 ­0.81 ­1.01 1.60 0.11

* The usual controls are in place. Sample period 1999-2009.
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Hedge fund indices regressed on individual EM carry trade*

Hedge Fund Type
BRL Carry
t stat

ZAR
Carry t
stat

CZK
Carry t
stat

TRY
Carry t
stat

HUF
Carry t
stat

MXN
Carry t
stat

THB
Carry t
stat

KRW
Carry t
stat

ISK Carry t
stat

INR Carry
t stat

TWD
Carry t
stat

SGD
Carry t
stat

Convert Arb ­0.26 0.60 ­0.75 ­0.31 ­0.23 1.89 0.95 0.57 2.55 1.24 ­0.17 1.69
Short Bias 0.67 ­1.21 0.08 ­1.57 0.84 2.01 1.42 0.02 1.22 1.71 ­0.22 ­1.82
Emerging Mkts 2.67 1.38 ­1.30 2.94 0.74 3.04 1.26 1.08 1.64 2.03 ­0.99 ­0.92
Eq. Mkt Neutral 0.36 0.22 1.27 ­1.45 1.20 2.18 1.48 ­1.46 1.45 1.38 ­1.59 ­1.28
Event Driven 2.48 1.48 0.82 0.42 0.16 1.75 0.91 1.58 2.96 2.19 ­0.60 0.84
Fixed Income 0.87 1.73 ­1.07 0.42 1.45 2.03 0.99 ­0.50 3.63 1.91 ­0.69 0.14
Global Macro 0.43 0.19 ­1.08 1.81 1.21 0.57 2.19 0.89 2.13 1.77 ­1.59 ­0.94
Long Short Equity 1.43 1.19 0.54 1.52 1.11 0.21 1.02 0.20 1.92 2.00 ­0.97 ­0.48
Managed Futures ­0.96 0.38 1.39 1.19 1.73 ­1.03 ­0.67 0.75 1.47 1.55 ­2.00 ­1.51
Hedge Fund Index 1.27 1.43 0.47 1.85 1.64 0.93 1.95 0.43 4.41 2.90 ­0.97 ­0.83

* The usual controls are in place. Sample period 1999-2009.Notice how important
ISK (Iceland Krona) carry trade is. This carry trade is poster child for the esoteric
investments made in EM due to attractive returns. Also notice how Mexico, Brazil
and India are quite popular. T stats for individual currencies really line up with

their carry performance.
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