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The Clearing House Interbank Payments System:
Descript ion of I ts 0perations and Risk Manaqement

1. General 0vervjew of the System

The Clearing House Interbank Payment Systenr (CHIPS) is a high-speed

message-s\4itching network owned and operated by the New york Clearing House

Assoc ' ia t ion  (NYCHA)  to  c lear  jn te rna t iona l  do l la r  payments .  Based ' in  New york

Cit.y, CHIPS was developed in the late 1960s as an e' lectronic replacement for a

paper-based payment system, the Paper Exchange Payment System (PEPS),

PEPS prov ided an  e f fec t i ve  c lear jng  ar rangement  bu t  the  paper -based

s t r t rc tu re  was unab le  to  hand le  the  rap id ly  g rowing  vo lume o f  paynents  tha t

needed to  be  c leared .  The growth  in  payment  vo lume was par t ia l ' i y  the  resu ' l t  o f

the  growth  o f  the  Eurodo l la r  marke t . l  The change in  fo re ign  exchange ra te

r  For  a  d iscuss ion  o f  the
Eurodo l  la r  marke t ,  see  Sark js
I nternat i  ona' l  Bank ing, Praeger

causes for the surge in the
J. Khoury, Dynamics of
1980 ,  p .24-6 .



reg ine  f rom f j xed  to  f loa t ing  ra tes  jn  lg73 a lso  l j ke ly  jnc reased the  vo lume o f

internationa.l  payments that needed to be cleared.

In response to the growing volurne of internationdl payments the NYCHA

deve loped the  C lear ing  House In te rbank  Payments  Sys tem (CHIPS) .  The c ruc ia l

J i f fe rence be tween CHIPS and PEPS,  i t s  paper -based predecessor ,  i s  tha t  CHIPS

is  an  e lec t ron ic -based payment  sys tem cdpab le  o f  hand l  jng  h igher  vo lumes o f

payments .  CHIPS began opera t ions  w i th  on ly  9  NYCHA par t i c ipants  and processed

800 ,000  t ransac t ions  w i th  a  to ta l  va lue  o f  $1  t r i l l i on  in  1921 ,  i t s  f i r s t  fu l l

year  o f  opera t ions .  ln  1974,  i t  expanded i t s  opera t ion  to  56  par t i c ipants  by

tak ing  in  a l l  the  fo rmer  par t i c ipants  o f  PEPS.  Par t j c ipa t ion  cont inued to  r i se

dur ing  the  la te  1970s,  s tab i l i z ing  a t  about  140 in  the  mjd-1980s.2  In  l9BB,

CHIPS processed 34  mi l l ion  t ransac t ions  wor th  $165 t r i l l j on ,  (See Append ix  A

for  annua i  vo l  unes .  )

tsecause CHIPS or ig ina ted  f rom a  paper -based sys tem,  i t  in i t ia l l y  re ta ined

some of the characterist ics of that system, such as next-day sett lement. But

as  demond o f  par t i c ipants  and the  ava . i  lab i l i t y  o f  techno logy  have changed over

the  years ,  CHIPS has  a lso  changed.  In  1981,  i t  adopted  same-day  se t t lement .  In

1984,  i t  began incorpora t ing  r i sk -management  measures  tha t  a re  mon i to red  in

rea l  t ime,  someth ing  on ly  poss ib le  on  an  e lec t ron jc  ne twork .

I l .  Legal Framework for the System

Twelve New York money-center banks make up the membership.of the NYCHA,

each o f  wh ich  is  represented  on  the  C lear ing  House Commi t tee  tha t  es tab l i shes

z In 1980, a morator. ium on new part icipants was
The reason for the moratorium was the need to expand
capac' i ty and to resolve some legal issues before new
could be added. That noratorium was l i f ted in 1983.

.imposed .
computer
part ici  pant s
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the  ru1es  fo r  the  opera t ion  o f  CHIPS.  (See Append ix  B  fo r  a  l i s t  o f  members . )

The C iear ing  House Commi t tee  chooses  an  execut ive  v ice  pres ident  who en forces

the  ru les  and oversees  a l l  opera t ions  o f  the  c lear ing  house.  The bas ic

f ramework  fo r  the  opera t ions  o f  CHIPS is  p resented  in  the  Const i tu t ion  o f  the

New York  C lear inq  House Assoc ia t ion  and in  the  Ru les  Govern ing  the  C lear ing

House Interbank Payment System as adopted by I{YCHA. I ' ionnember of NYCHA must

agree to  ab ide  by  CHIPS ru les  be fore  be ing  a l lowed to  par t j c ipa te  in  the

sys tem,

Any f inanc ia l  ins t i tu t ion  can app ly  to  par t i c ipa te  in  CHIPS i f  i t  meets

severa l  m ln inum requ i  renents .

l )  Par t i c ipants  must  be  e i ther  a  commerc ia l  bank ing  ins t i tu t ion ,  an  Edge

Act  corpora t ion ,  o r  a  bank ing  a f f i l i a te  o f  a  commerc ia l  bank ing

' jns t i tu t ion  loca ted  in  New York  C i ty .  In  add i t ion ,  the  parent

company of an Edge Act corporation or an lnvestment Company as

defined by New York State Banking Lab, may become a substi tute

par t i c ipant  thereby  prov id ing  the  grea ter  f inanc ia l  s t rength  o f  the

paren t  in  p lace  o f  i t s  e l ig ib le  subs id ia ry .

2 )  Pdr t i c ipants  must  be  sub jec t  to  regu la t ion  by  the  New York  Srd te

Banking Departnent or a federal bank regulator.

3 )  Par t i c ipants  nus t  a lso  agree to  t ransmj t  the i r  messages to  CHIPS

through a primary connection located in New York City or a backup

connection located in the greater New York metropoli tan area.

4)  In  add i t ion ,  there  must  be  loca ted  in  New York  C i ty  an  o f f i cer  o f  the

par t i c ipant  ins t i tu t ion  who is  au thor ized  to  make b ind jng

commitnents to CHIPS whi. le CHIPS is operating.

5)  F ina l1y ,  po ten t ia l  par t i c ipants  must  p rov ide  CHIPS wi th  cur ren t



f inancial statements for themselves and any parent companies. The

annua l  f inanc ia l  rev iew process  is  no t  spec i f ied ,  bu t  CHIPS seeks  to

main ta in  f inanc ia l ' l y  s t rong par t i c ipants  to  min in ize  any  r i sks  to

the  assoc  ia t . ion .

The ru les  govern ing  the  opera t ion  o f  CHIPS are  es tab l i shed by  the  C lear ing

House Committee and any changes in these rules must be approved by a majori ty

0 f  the  members  o f  the  assoc ia t ion .  These ru les  a re  admin is t ra ted  by  the

execut ive  v ice  pres ident  o f  the  c lean ing  house.  The execut ive  v ice  pres ident

can enforce these rules through his/her power to suspend or term.inate a

par t i c ipant  f rom CHIPS.  The dec is ions  o f  the  execut ive  v ice  pres ident  can on ly

be apped led  to  the  C lear ing  House Commi t tee .

A l l  par t i c ipants  a re  governed by  the  sane ru les .  There  is  no  d is t inc t jon

nade between foreign and domestic banks. Furthennore, there is no expl ici t

d is t jnc t ion  made between members  o f  the  NYCHA and o ther .par t i c ipants .  However ,

the  i2  NYCHA members  wr j te  the  ru les  tha t  govern  a l l  par t i c ipants .  l4h i le  the

nonmernber  par t i c ipants  can prov ide  input  to  impor tan t  c ledr ing  house dec is ions ,

u l t imate ly  the  dec is ion  w i l I  be  made by  the  twe lve  members .

I I I .  S t ruc tu re ,  opera t ions  and Admin is t ra t ion

0n a  normal  bus iness  day ,  CHIPS opera tes  f rom 7 :00  a .n .  to  4 :30  p .m.

wi th  se t t lement  usua l ly  comple ted  be fore  6 :00  p .m.  CHIPS c loses  fo r  bank

hol idi iys as set by the State of New York and observed by the Federal Reserve

Bdnk o f  New York  (FRB-NY)  over  whose books  CHIPS se t t les ,  I f  CHIPS is  c losed

for  a  ho l rday  no t  ce lebra ted  in  Europe,  CHIPS opera tes  fo r  ex tended hours  on

the  nex t  bus jness  day ,  beg inn ing  a t  5 :00  a .m.  and end ing  a t  5 :00  p .m.  The

extended hours accommodate the addjt ional volume generated by fore. ign banks on
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the day that CHIPS was closed. The hours of operation may also be extended or

changed by  the  execut ive  v ice  pres ident  as  needed.

Payment  messages sent  over  CHIPS are  c red i t  t ransac t ions ,  i .e .  the  message

d i rec ts  CHIPS to  deb i t  the  sender 's  account  and c red i t  the  rece iver 's  account .

A l l  messages are  in i t ia ted  by  the  ins t i tu t ion  send ing  funds .  The payment

message inc ludes  a t  leas t  the  ident i t y  o f  the  sender ,  the  ident i t y  o f  the

send ing  ins t i tu t ion ,  the  amount  o f  funds  to  be  t rans fer red ,  the  ident i t y  o f  the

rece iv ing  ins t i tu t jon  and f ina l l y  the  rece iver 's  benef ic ia ry  account  iden t i t y .3

More information can be included i f  desired, which may be important to the

senoer  to  exp la . in  jn  de ta i l  the  purpose o f  the  payment  to  the  rece iver .4

A payment message can be either sent or stored on CHIPS. A message can be

stored on the CHIPS computers for release later the same ddy, A stored message

can be  de le ted  by  the  send ing  par t i c ipant ,  A l te rna t ive ly ,  a  payment  message

can be sent inmediately. In either case, once a payment is sent i t  is

' i r revocab le  and represents  an  uncond i t iond l  ob l iga t ion  o f  the  send ing

ins t i tu t jon .  The ob . l  iga t ion  is  b ind ing  regard less  o f  enor ,  se t t lement

fd i lu re ,  on  even bankruptcy  o f  e i ther  the  sender  o r  the  send ing  ins t i tu t ion .5

CI I IPS t r t i . l  i zes  a  two- t ie r  se t t lement  Drocedure .  In  o rder  to  unders tand

"  o f ten  par t i c ipants  send or  rece jve  messages fo r  the i r  own dccounts .  In
these cases the sender and the sendjng inst i tut ion are one in the same as are
the  rece iver  and the  rece iv inq  ins t ' i tu t ion .

4 Conmercia. i  payments ro. i t ' , ip*.nt,  received are often
ad jus ted  fo r  damaged goods or  o ther  re tu rns .  Oeta i l s  exp la in ing
what invoices are covered by a part icular payment can be useful
in  comple t ing  the  t ransac t j  on .

E'  t lhen a payment is sent in error, i t  is ' left  
to the two

part. icipants to reach a negotiated sett lement to resolve the
error. The negotiat ion is outside the CHIPS system. There are
accepted conventions as to the appropriate charges paid for
errors usually in the form of foregone interest.
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the operation of the sett lement i t  is important to know the four basic enti t ies

invo lved in  c lear ing  and se t t l ing  a  payment  th rough CHIpS:  par t i c ipants ,

se t t ' l  i ng  par t i c ipants ,  CHIPS as  the  process ing  en t i t J  and the  Federa l  Reserve

Bank of New York (FRB-NY) across whose books sett lenent is accomp.l ished in a

spec ia l  se t t lement  account .  The par t i c ipants  a re  those f inanc ia l  ins t i tu t ions

that dre perrnit ted to send and receive payment messages over the comnunication

network  es tab l i shed by  CHIPS.  CHIpS i tse l f  i s  on ly  a  h igh-speed message

switching systen and a set of accounts. An important subset of the

parL ic ipants  a re  the  se t t ' l  i ng  par t i c ipants .  These se t t l ing  par t i c ipants  a re

the  on ly  par ! i c ipants  db le  to  nake or  rece ive  t rans fers  over  Fedwi re  in to  o r

ou l  o f  the  spec ia l  CHIPS account  a t  the  FRB-NY.6  They  ac t  as  cor respondent

banks rcr the other part. icipants and make sett lement transfers that sett le

thejr own accounts and the accounts of other part icipants that sett le through

them.  Each se t t l ing  par t i c ipant  e i ther  makes a  s jng la , . t rans fer  jn to  o r

rece ives  a  s ing le  t rans fer  f rom the  spec ia l  account  ma in ta ined fo r  CHIPS a t  the

FRB-NY.  The s ing le  t rans fer  se t t les  the  en t i re  day ,s  t ransac t jons  fo r  the

set t l  ing  par t i c ipant  and a l l  o f  i t s  respondents .

The part icipants can be categorized into three groups, The most numerous

are the U.S. agencies and branches of foreign banks. These foreign

par t i c ipants  account  fo r  105 o f  the  140 par t j c ipants  in  CHIpS.  The la rge

number of foreign part icipants ref lects the fact that CHIPS was deve.loped

prinari ly to handle forejgn payments, and these paynents contjnue to make up

tne vast majonity of payments sent over CHIPS. The second category are the

four teen U.S.  domest ic  ins t i tu t ions  tha t  a re  nonset t l ing  par t i c ipants .  Many o f

6
Federa  I

Fedwire . is the wire transfer system operated by the
Reserve System.
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these part icipants are the rnajor t l .S. regional banks that part jcipate through

Edge Corpora t ions  loca ted  in  New York  C i ty .  F ina l  1y  there  are  the  21  domest ic

se t t l  ing  par t i c ipants .  The se t t l ing  par t i c ipants  a re  p r imar j l y  New york

money-center  banks .  Th i r teen o f  the  se t t l ing  par t i c ipants  se t t le  on ly  the i r

own account and the renaining eight provide set ement services to as few as

rhree  or  as  many as  twenty -s jx  nonset t i ing  par t i c jpants .

The CHIPS communica t jon  ne twork  i s  a  s ing le -node ne twork .  A l l

par t i c ipants  a re  connected  d . i rec t l y  to  a  s ing le  message-swi tch ing  center ,

CHIPS.  Par t i c ipants  p rov ide  serv ices  in  tu rn  to  th i rd -par ty  cus toners

inc lud ing  nonpar t i c ipa t ing  respondent  banks .  Messages are  o f ten  rece ived in  a

pre format ted  e lec t ron ic  fo rm and resent  by  the  par t i c ipant  th rough CHIpS.

Edch messdge sent  th rough CHIPS causes  the  send ing  par t i c ipant ,s  account

to  be  deb i ted  and the  rece iv ing  par t i c ipant ,s  account  to  be  c red j ted .  In

add i t ion ,  cHIPS main ta ins  a  soph is t i ca ted  se t  o f  account .s  needed to  en force  i t s

r j sk -management  sys tem,  wh ich  is  descr ibed jn  de ta i l  in  sec t ion  VI ,  and to

p l 'ov ide  i t s  par t i c ipants  w i th  necessary  in fo rmat ion  to  mon i to r  the i r  r i sk

exposures .  In  par t i cu la r ,  account ing  in fo rmat ion  is  ma in ta ined fo r  each

par t i c ipant  re la t i ve  to  every  o ther  par t i c jpant  and fo r  every  th i rd -par ty

customer of a part icipant that has been assigned a benef ic ' iary account

i  de  n t  i  f i  cd t  i  on .

The CHiPS inqu i ry  sys tem permi ts  a  par t i c jpant  to  ob ta in  the  s ta tus  o f  a l . l

the  incoming and ou tgo ing  payments  w j th  respec t  to  an  jnd jv idua l  account

serv iced bJ  the  par t i c ipant .  In  add i t ion ,  the  par t i c ipant  can  a lso  ob ta in  the

sLatus  o f  i t s  cur ren t  ne t  c red i t  o r  deb i t  pos i t ion  v is -a -v is  a l l  o ther  CHIpS
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par t i c ipants , '  F ina l l y ,  a  par t i c ipant  ' i s  permi t ted  to  ob ta in  the  ne t  ne t  deb i t

o r  c red i t  pos ' i t ion  o f  any  o ther  par t i c ipant  whenever  CHIpS is  open.8

The payments  t rans fer red  on  CHIPS are  pr jmar i l y  in te rna t iona l  in  na ture .

A survey  o f  one day 's  t ransac t ions  on  CHIPS wds conducted  by  the  FRB-Ny,9  The

survey  ind ica ted  tha l  over  82  percent  o f  CHIP5,  do l la r  vo1ume o f  payments

occur red  in  fo re ign  exchange and Eurodo l ld r  p lacement  t ransac t ions ,  The

d is t r ibu t ion  o f  CHIPS payments  by  type  o f  t ransac t jons  . i s  p resented  jn  Tab le  l .

The predominance of international transdctions is not unexpected since two-

th i rds  o f  CHIPS par t i c ipants  a re  b ranches and agenc. ies  o f  fo re ign  banks .

'  The par t i c ipant  ne t  deb j t  o r  c red i t  pos i t ion  w i th  respec t
to  another  par t i c ipant  i s  the  sun o f  a l l  the  funds  i t  has
rece ived f rom thd t  pant ic ipant  less  the  sum o f  a l l  the  funds  i t
has  sent  to  tha t  par t i c ipant .  I f  th is  d i f fe rence is  pos i t i ve ,
the  par t i c ipant  i s  in  a  ne t  c red i t  pos i t ion ,  and . i f  the
d i f fe rence is  negat ive ,  the  par t i c ipant  i s  jn  a  ne t  deb i t
pos i t i on .

"  A  par t i c ipant ' s  ne t  ne t  deb i t  o r  c red i t  pos i t ion  is  the
sum o f  d l l  the  funds  i t  has  rece ived less  the  sum o f  a l l  the
funds  i t  has  sent .  I f  th is  d i f fe rence is  pos i t i ve .  the
par t i c ipant  i s  in  a  ne t  ne t  c red i t  pos i t ion ,  and i f  the
d i f fe rence is  negat ive ,  the  par t i c ipant  i s . in  a  ne t  ne t  deb i t
pos  i t i  on .

- 
- 

! . .  "Ldrge-dol lar Payment Flows from New York,, Quarterly
Revieb/ Federal Reserve Bank of New York, vol,  12 (Winter IggZ+S)
p. 9-13 and "A Study of Large-Dolldr Payment Flows Through CHIPS
and Fedwjre" (a bound paper, Federal Reserve Bank of Nelv york,
December 1987).
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Tab le  l .
D i s t r i bu t j on  o f  CHIPS t ransac t i ons  by  t ype
( Percent )

Fore i  gn I xc h ange
Eurodc, i l  ar Pl dcements
Sett lement
Commerc ia l  &  Mi  sc .
Bank l_oan
Secur i  t  ies  Purchase/

Redempt i  on/
F i  nanci ng

Federa l  Fund s

Source: "Large-dol lar Payment
Reserve  Eank o f  New York ,  vo l .

Flows from New York" Quarterly Review Federal
12 (t , l inter 1987-88) p. 9.

Number of
transactions

72 .6
16 .8
3 .3
4 .5

1 .0
0 .4

Do l la r
amounts

54 .9
27 q,

6.2
t .7

1 A

0.4

L i t t le  i s  known about  the  spec i f i c  bank  cus torners  tha t  use  CHIpS to

complete payments beyond anecdotal information frorn individual banks dnd the

FRB-NY survey. The survey indjcated that approxinately 90 percent of the

t ransdc t ions  invo lv ing  Eurodo l la r  p lacements  o r  fo re ign  exchange or ig ina ted

f rom o f f i ces  ou ts ide  the  U.S,10  The cus tomers  in  these t ransac t ions  were

I ;s ted  as  banks  bu t  i t  i s  unknown . i f  these banks  are  car ry ing  ou t  t ransac t ions

on the i r  own beha l f  o r  on  beha l f  o f  the i r  commerc ia l  cus toners .  In  the  fo re ign

exchange transactions the transfers were concentrated in spot contracts for

German marks, Japanese yen and the Brit jsh pounds.

the  need fo r  re l iab i l i t y  in  an  e lec t ron ic  payment  ne twork  i s  we l l

recogn ized by  CHIPS,  wh ich  has  made ex tens ive  e f fo r ts  to  ensure  cont inuous

10 Tn.  d" f in i t ion  o f  o r ig ina t ing  ou ts ide  the  U,S.  deserves
explanation. The survey respondents were instructed to treat
fo re ign  o f f i ces  o f  a l l  banks  ( lnc lud ing  the i r  own)  as  be ing
" fo re ign  cus tomers ' r  and t rea t  U.S.  o f f i ces  o f  fo re ign  banks  as
bei ng "domest i  c crrstomers., '
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operations. In addit ion to a second conputer system at i ts primary site that

can main ta in  opera t ions  a t  the  pr imary  s i te  in  the  event  o f  a  s ing le  computer

fa i lu re ,  CHIPS has  a  th i rd  ident . i ca l  computer  loca ted  a t  a  back-up  s i te .  CHIpS

uses " remote  logg ing"  d t  tha t  s i te  to  back  up  the  messages sent  on  i t s  p r imary

sys tem,  dnd i t  cou ld  ac t iva te  the  back-up  sys tem and conduct  bus iness  in  a

mat te r  o f  hours .  CHIPS a lso  main ta . ins  two over lapp ing  independent

communicat ' ion networks to connect part icipants to the CHIpS computer.

CHIPS requires that each part icipant maintain both a primary and a back-up

s i te  fo r  the j r  connect ion  to  CHIPs.  Each s i te  i s  connected  d i rec t l y  to  bo th  the

pr imary  CHIPS process jng  s i te  and the  back-up  CHIPS s i te .  A l I  connect ions  are

through h igh-speed l ines  and communica t ion  mul t ip lexers  w i th  ' ,d . ia l  back-up , l

i jnes offering yet another level of redundancy.

CHIPS also has extensive contingency p1ans. In the event of a power

fai lure, CHIPS has a battery-based reserve and a dual d. iesel generator system

to  genera te  i t s  own e lec t r j ca l  power  as  needed. l l  By  CHIpS own assessment ,

"Opera t iona l  p rob lens  dre  now near  zero ;  up t jme is  cons is ten t ly  in  the  99% to

100% range." Durjng 1988, uptime averaged 99.9?/, and operational probjems

, / , i th in  CHIPS caused on iy  a  s ing . le  jns tance where  the  CHIPS c los jng  hour  was

de layed ( fo r  a  to ta l  o f  90  minu tes) .

In  recover ing  i t s  cos ts ,  CHIPS ac ts  l j ke  a  coopera t ive .  To ta . l  cos ts  fo r

the  CHIPS opera t ion  are  de termined and then a l loca ted  to  a l l  par t i c ipants  based

on the i r  usage.  The expenses  are  assessed nonth ly  based on  the  number  o f

messdges sent  dnd rece ived dur ing  the  prev ious  month .  There  is  a  min inum

assessment of $2,500 per month. This nrethod has resulted in an average cost of

, -  The CHIPS process jng  fac i l i t y  a lso  has  env i ronmenta l
controls to prevent or minimize any problems result ing fron
excess heat or humidity, water leakage, or f i re.
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$.29 per message sent or received. Consequently a comp.lete transaction would

cos t  tw ice  tha t  o r  $ .58 .

Par t i c ipants  a lso  incur  cos ts  fo r  par t i c ipa t ing  on  CHIPS tha t  a re  no t  par t

of the expenses charged by CHIPS. Each part icipant must majntain two locations

for the transmission of payment nessages to CHIPS in the New York City area and

the  s ta f f  t0  opera te  these o f f i ces .  In  add i t ion ,  an  o f f i cer  o f  the

par t i c . ipa t ing  ins t i tu t ion  tha t  ' i s  au thor ized  to  take  appropr ia te  ac t ' ion  on

beha l f  o f  the  par t i c . ipan t  in  connect ion  w i th  i t s  CHIPS opera t ion  must  be

ava i lab le  in  New York  C i ty  dur ing  a l l  hours  tha t  CHIPS is  open and un t i l  CHIPS

set t les  a t  approx imate ly  6 :00  p .m-  each bus iness  day .  Par t i c ipants  recover

these r iosts either through profi ts generated fron executing their own payments

over  CHIPS or  th rough fees ,  bo th  imp l ic i t  and exp l i c i t ,  charged to  the i r

cus tomers .

IV. Sett lement and Fi nal i  ty

CHIPS is  a  ne t  ne t  se t t lenent  o r  a  mu l t i la te ra i  ne t  se t t le rnent  payment

system." Payrnent messages are sent al I  day but there is no transfer of funds

1 )
"  A  s ing le  ne t  se t t lement  sys tem,  a lso  known as  a  b . i  la te ra l

net sett lement system, would require one transfer between every
pai l 'wise combination of part icipants on a payment system that
dealt with each other. A net net sett lement systen, also knov.rn
as a mult i lateral net sett lement system, reduces the nunber of
transfers to just one transfer either sent or received by each
part icipant to a central dccount. In a t |{o t iered sett lement,
some par t i c ipants  in  a  ne t  deb. i t  pos i t jon  send the i r  t rans fers  to
the  cent ra l  account  ind i rec t l y  th rough se t t l ing  par t j c ipants .
A f te r  rece iv ing  these t rans fers ,  se t t l ing  par t i c ipants  in  a  ne t
debit posit ion send a transfer to central account designated by
the payment system. For a further exposit ion of dif ferent types
of  se t t lement  sys tens  see Dav id  L .  t leng le ,  ' ,0ay1 igh t  0verdra f ts
and Payment System Risks" Economic Review, Federal Reserve Eank
of Richnond, Volume 7113 (May/June 1985) p.15 and Group of
[xperts on Payment Systems, "Report on ] lett ing Schemes'r mimeo #
BIS/PG/207E, Bank of international Sett l  ernent (January 1989).
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un t i l  se t t lement  t jme.  Dur ing  a  nor rna l  day ,  CHIPS rna in ta ins  the  se t  o f

dccounts  and a t  4 :30  p .m.  i t  c loses  the  CHIPS sys tem to  messages.  By  4 :45  p .m.

ChIPS in fo rms every  par t i c ipant  o f  i t s  ne t  ne t  pos i t ion  and each se t t l ing

par t i c ipant  o f  the  ne t  ne t  pos i t ' i ons  o f  the  par t i c ipants  fo r  wh ich  they
1 ?

se[ t le - ' "  A  par t i c ipant ' s  ne t  ne t  pos i t ion  is  the  sum o f  c red i ts  rece ived less

[ne  sum o f  the  pdyments  (deb i ts )  sen t .  I f  the  ne t  ne t  pos i t ion  is  negat ive ,

the  par t i c ipant  i s  sa id  to  be  jn  a  ne t  deb i t  pos i t . ion  and is  requ ' i red  to

transfer funds to the CHIPS sett lement account at the Federal Reserve Bank of

New York  in  o rder  to  se t t le  i t s  accounts .  I f  the  par t i c ipant  i s  a  nonset t l ing

par t i c ipant  then i t  nakes  th is  t rans f  eL i  nd  i  rec t  l  y  th rough a  se t t l ing

par t i c ipant .  Se t t l ing  par t i c ipants  in  ne t  deb i t  pos . i t ions  make the i r  t rans fers

d i rec t l y  . in to  the  CHIPS se t t le rnent  account  a t  the  FRB-NY.

By 5 :30  p .m.  a l l  the  se t t l ing  par t i c ipants  shou ld  have agreed to  se t t le .

The se t t l ing  par t i c jpdnts  in  a  ne t  deb i t  pos i t ion  t rans fer  funds  in to  the

sett lement account by 5:45 p.m- 0nce al l  the funds have been transferred into

the  account  by  se t t l ing  par t i c ipants ,  CHIPS,  ac t lng  as  agent  o f  FRB-Ny,

t rans fers  funds  to  a l l  se t t l ing  par t i c ipants  in  a  ne t  c red i t  pos i t ion .  Once

the  t rans fers  a re  comple ted ,  CHIPS in fo rms a l l  par t i c ipants  tha t  se t t lement  i s

completed which norma.l ly occurs before 6:00 p.rn.

l ?' "  Par t i c ipants  a re  a lso  jn fo rmed o f  the i r  ne t  pos i t ion  $ / i th
respec t  to  each o ther  CHIPS par t i c ipant .  Th is  in fo rmat ion  can be
usefu l  in  reconc i l ing  the  par t i c ipants  accounts  $ / j th  CHIpS
accounts .

A  se t t l ing  par t i c ipants  ne t  ne t  pos i t ion  js  the  sum o f  the
cred i ts  i t  has  rece ived less  the  payments  i t  has  sent  p lus  the
sum o f  the  ne t  ne t  pos j t ions  o f  the  par t i c ipants  fo r  wh ich  i t
se t t  I  es .
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Char t  1 .
CHIPS Set t lement  T ime Tab I  e*

4 :30  p .m.  CHIPS c loses  to  cur ren t  day  payment  t ra f f i c .
4 :45  p .m.  CHIPS in fo rms a l l  par t i c ipants  o f  the i r  ne t  ne t  pos j t ions .
5 :30  p .m.  By  th is  t ime a l l  se t t l ing  par t i c ipants  agree to  se t t le ,
5 :45  p .m.  The se t t l  ing  par t j c ipants  in . fe t  ne t  deb i t  pos i t ions  t rans fer

funds into the CHIPS account at the Federal Reserve Bank of New
york .

6 :00  p .m. By th is  t ime CHIPS,  ac t ing  as  agent  o f  the  Federa1 Reserve  Bank
of  New York ,  has  t rans fer red  funds  to  a l l  se t t l  ing  pdr t i c ipants
in  ne t  ne t  c red i t  pos i t ions  and CHIPS in fo rms a1 l  par t i c ipants
that sett lenent is comD I ete.

* = These t imes are approximate wjth each successive step beginning as soon as
the  prev ious  one is  f in ished.

Even though the sett lement is not completed untj l  the end of the day, many

CHIPS par t i c ipants  permi t  the i r  cus tomers  rece iv ing  funds  to  resend those funds

over CIIIPS or Fedwjre prior to sett lement, Payment nessages over CHIpS are

i revocab le  ob l iga t lons  o f  the  par t i c ipant .  I f  se t t . lement  were  no t  to  occur

and the funds anticipated at sett. lement were not received, these part icipants

cannot  re t r ieve  these t rans fers  and are  s t i l l  ob l iga ted  fo r  any  funds  re leased

over  CHIPS or  Fedwi re .

CHIPS has  addressed the  poss ib i l i t y  o f  a  par t i c ipant  no t  be ing  ab le  to

se t t le  by  a  spec ia l  ru le  tha t  e f fec t i ve ly  re runs  the  day ,s  payments  nessages

remov ing  a1 i  messages in i t ia ted  or  rece ived by  the  par t i c ipant  tha t  i s  fa i l ing

to  se t t le .  In  e f fec t ,  app l i ca t ion  o f  th is  p rocess  , 'unwinds"  tha t  par t i c ipant

from the system. (The unwind procedure is d'escribed in Appendix D.)

There has never been a sett lenent fai lure and unwind on CHIPS. However,

se t t lement  fa i lu res  have been s imu la ted  in  o rder  to  tes t  the  ab i l i t y  o f  the

system to implenent an unw.ind and to determine the impact of an unwind on

sett lement. The results of these simulat jons show that an actual unwind may be

ex t re rne ly  compl jca ted  w i th  pos i t ions  d i f fe r ing  subs tan t ja l l y  f rom or ig . ina l  ne t
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ne t  pos i t ions ,14  Indeed,  as  a  resu l t  o f  the  unwind ,  o ther  par t i c ipants  may be

unab le  to  se t t le  the i r  rev ised pos j t ions ,  requ i r ing  fu r ther  unwinds .  Th is  r i sk

o f  add i t i ona l  fa i l u res  i s  sys temic  r i sk .15

V.  F inanc ia l  S t ruc ture  o f  the  Sys tem

CHIPS opera tes  us ing  in t raday ,  in te rbank  c red i t .  t , lh i le  CHIPS is  no t  a  bank

and hold no depositsr CHIPS transfers represent an extension of jntraday

cred i t  f rom the  rece iv ing  par t i c ipant  to  the  send ing  par t i c ipant .16  The

rece jv ing  par t i c ipant  accepts  the  payment  message rea l j z ing  tha t  i t  w j l i  no t

rece ive  the  funds  un t i l  se t t jenent  i s  comple ted  a t  the  end o f  the  day .17

In t raday  c red i t  i s  essent ia l  to  the  opera t ion  o f  CHIPS.  A l l  par t i c ipants

beg in  each day  w i th  a  zero  ba1ance and deb i ts  and c red i ts  a re  Dosted

s imu l taneous ly .  In  such a  sys tem,  no  t ransac t ions  cou ld  occur  un less  there

14  See  Dav io  B .
Set t lement  Fa i  I  u re"

F ina l  i t y  and  R jsk  o f
and Lawrence J.  l ,Jhi  te,

Humphrey,
in Anthony

'r Payment
Saunders

eds . ,  Techno l
Securi

,  pp .

The procedure for
change jn the near future as
co l  l a te ra l i zed  loss  shar ing
pub i  i shed the  de ta i l s  o f  now
impor tan t  aspec t  i s  tha t  the
of  sys temic  fa i  I  u res .

and the Reou I ' ion of Financial  l i larkets:
,  chap.

dea l ing  w i th  a  se t t lement  fa i  lu re  may
CHIPS is  v rork ing  on  an  a l te rna t ive

formula .  CHIPS has  no t  a t  th is  t ime
such a formula would work. The most
fo rmula  wou ld  reduce the  probab i l j t y

to  CHIPS beg ins  and ends  each day  v { i th  a  zero  ba lance in  i t s
account at the FRB-NY. Consequently, there are no overnight
c red  i  t  ex tens ions  on  CHIPS.

l l' '  As  ment ioned ear l ie r ,  a  par t i c ipdnt  cou ld  mjn imize  the
r isk  o f  ex tend jng  th is  jn t raday  c red i t  by  t rea t ing  the  funds  as
prov is iona l  and no t  permi t t ing  i t s  rece iv ing  cus tomer  access  to
the  funds  un t i l  se t t lement  i s  f ina l .  Compet i t i ve  Dressures  have
resu l ted  in  a  common prac t ice  o f  permi t t ing  rece ivers  access  to
the funds i  mmed i ately.

utureS
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were  su f f . i c ien t  c red i t ,  j ,e .  a  w i l ' l  i ngness  to  accept  payments  messages.18

The leve l  o f  in t raday  c red i t  w i th ln  CHIPS is  the  sum o f  ne t  c red i t

pos i t ions  o f  a l l  par t i c ipants  in  a  pos i t i ve  ne t  c red i t  pos i t ion ,  I t  can  r i se

and fal. l  during the day depending on the f low of payment messages. The average

level of intraday credit ! ,as calculated for a two-tveek period from Febrrlary 9-

2? ,  1989,  Dur ing  th is  per iod ,  the  average leve l  o f  in t raday  c red i t  was  $43

l r i  l l i on .  The ex tens ion  o f  th is  c red j t  occurs  ear ly  in  the  day .  By  8 :15  a .m. ,

near ly  $30 b i l i i on  o f  in t raday  c red i t  has  been ex tended.  The leve i  o f  in t raday

cred i t  r j ses  smooth ly  un t i l  la te  morn ing  when a t  1 l :30  a . rn .  i t  peaked a t  a . lmost

$5q  n j t t i on .  Fo l low ing  the  peak  i t  dec l ined  smooth ly  to  less  than  $34  b i l l i on

d t  4 :30  p .m.  (See Append ' i x  E  fo r  the  comple te  da ta  on  in t raday  c red i t . )

S ince  the  par t i c ipants  on  CHIPS u t j l i ze  on ly  in t raday  c red i t ,  i t  i s

d i f f i cu l t  to  cornpare  the  t rea tment  o f  th is  type  o f  c red . i t  to  o ther  bank  c red i t .

The credit extended through CHIPS never dppears on a balance sheet because

Dalance sheets  a re  based on  end-o f -day  f igures .  In  genera l ,  c red i t  ex tended to

other depository inst i tut ions for the purposes of clearing payments is treated

d i f fe ren t ly  than o ther  types  o f  bank  c red i t .  Indeed,  c red i t  fo r  c lear ing

payments  i s  no t  bound by  U.S.  lega l  lend ing  l im j ts  tha t  res t r i c t  c red i t

ex tended to  a  s ing le  en t i t y  to  no t  exceed 10  percent  o f  cap i ta l .

The amount  o f  in t raday  in te rbank  c red j t  cur ren t ly  u t i l i zed  to  make

payments over CHIPS is large. The Federal Reserve calculates the day.l  ight

overdraft leve.l  on CHIPS as the sum of the rnaxirnum net debit posit ions of each

pdr t i c ipant  dur ing  the  day .  In  September  1988,  the  average 
' leve l  

o f  . in t raddy

18 oft.n
w i l l i ngness  o f
the as sumpt i  on
ob l  iga t ions  a t
bal ance sheets

referred to as "grease,rr this credit represents the
part icipants to accept payment messages based on
that the sender wil l  cover any net debjt
sett lement. Such credit does not appear on dny
and is  no t  bound by  lega1 lend ing  l jm i ts .
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in te rbank  lend ing  on  CHIPS was $45 b i l l i on .  The comparab le  c red i t  ex tended

over  the  Federa l  Reserve  Sys tem's  Fedwj re  fo r  funds  t rans fer  was  $55 b i l l i on .

The cur ren t  f jnanc ia l  s t ruc tu re  o f  CHIPS se t t lenent  c rea tes  a  r i sk ,  a lbe i t

smal l ,  o f  a  subs tan t ia l  po ten t ia l  loss .  I f  a  par t i c jpant  were  to  unexpected ly

fa i l  dur ing  the  day ,  i t  wou ld  be  unab le  to  se t t le  i t s  CHIPS account  a t  the  end

of  the  day .  | , lh i le  there  has  never  been a  se t t lement  fa j lu re ,  s imu la t ions  o f

se t t lement  fa i lu re  . ind ica te  tha t  sys tern ic  fa i lu res  cou ld  resu l t  and the  impact

o f  sys temic  fa i lu res  wou. ld  be  la rge .  These s imu la t ions  ind ica ted  tha t  d

se t t lement  fa i lu re  cou ld  resu l t  in  the  fa i lu re  o f  over  one th i rd  o f  the

par t j c jpants  to  se t t le ,  and the  "unwindr r  wou ld  a f fec t  30  to  40  percent  o f  the

paymenr  messages senr  over  CHIPS.19 These paynents  a re  s t i l l  cons jdered

ob l iga t jons  o f  the  send ing  par t i c ipants ,  bu t  these par t i c ipants  nay  no t  be  in  a

pos i t ion  to  meet  these ob l  iga t ions .

V1 .  L iqu id i t y  and  Cred i t  R isk  I ssues

Payments can be made by a variety of means: cash, check or wire transfer.

0 f ten ,  tne  cho ice  to  u t i l i ze  a  w i re  t rans fer  o r  o ther  ld rge-do l la r  payment

sys tem is  based on  the  h igh  degree o f  f ina i i t y  o f  payment .  F ina l i t y  requ i res

three characterist ics. F' irst,  the payments must be irrevocable; payment

messages sent  on  CHIPS rneet  th is  c r i te r ia ,  Second,  the  se t t lement  o f  the

payment  must  be  t ime ly .  CHIPS u t j l i zes  same-day  se t t lement ,  wh ich  reduces  the

poss ib i i i t y  o f  a  par t i c ipant  fa i l ing  be tween the  t ime tha t  a  payment  message is

sent dnd when sett lement is completed. The possjb' i  l i ty--however remote--of an

un ' i / ind  does  ra ise  some ques t ions  as  to  whether  se t t lement  w i l l  indeed be

t ime. ly .  Th i rd ,  i f  any  event  shou ld  d is rup t  se t t lement ,  there  must  be  a  c lear

19 S.u Humphrey ( 1986) .
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determination of which part ies wil l  bear any loss and whether there are

suf f i c ien t  resources  ava i lab le  to  absorb  the  loss .  CHIPS has  a  we l l -de f ined

systen for how sett lenent is to be completed in the event of a part icipant

fa i l ' i ng  to  se t t le ,  bu t  the  ab i l i t y  to  de termine how losses  w i l t  u l t imate ly  be

spread ' in  the  event  o f  a  se t t lement  fa j lu re  i s  no t  cer ta in .  I t  i s  the

uncer ra in ty  $ / i th  respec t  to  these las t  two charac ter is t i cs  tha t  CHIPS is

cur ren t )y  address ing  jn  o rder  to  improve f ina l i t y .

L iqu id i ty  r i sk  in  a  payment  sys tem is  the  poss . ib i l i t y  tha t  a  par t i c ipant

w i l l  no t  have  su f f j c ien t  funds  in  l i qu id  asse ts  needed  to  se t t l e  i t s  pos i t i on .

l t . i s  impor tan t  to  no te  tha t  l iqu id i ty  r i sk  does  no t  jmp ' l y  tha t  a  par t i c ipant

is  inso lvent ,  bu t  on ly  i l l i qu id  a t  tha t  par t i cu la r  moment  ' in  t ime.  Each

par t i c ipant  i s  respons ib le  fo r  i t s  own l ' i qu id i ty  in  o rder  to  se t t le .  Set t l ing

par t i c jpants  a re  no t  requ i red  to  p rov ide  l iqu id i ty  to  the  par t . i c ipants  fo r

wh ich  they  se t t le ,  As  a  p rac t ica l  mat te r ,  the  se t t l ' i ng  par t i c ipants  may

prov ide  i iqu id i ty  to  o ther  par t i c ipants  to  exped i te  the  se t t lement  p rocess ,  bu t

th is  i s  a  bus iness  and c red i t  dec is ion  no t  addressed by  CHIPS ru les  and

procedures.

l iqu id i ty  p rob lems usua l ly  resu l t  f rom sudden and unexpected  events  tha t

are  o f ten  conp le te ly  unre la ted  to  the  f inanc ia i  soundness  o f  the  i l l i qu id

par t j c ipant .  For  example ,  i l ' l  i qu id i ty  can resu l t  f ro rn  opera t iona l  p rob lems.  A

computer  fa i lu re  cou ld  p revent  a  par t i c ipant  f rom t rans fe f f ing  or  rece iv ing

funds .  I f  the  par t i c ipant  was  in  a  la rge  ne t  deb i t  pos i t ion  a t  the  t jme and

the  computer  p rob lem prevented  the  par t i c ipant  f rom bor rowing  l iqu id  assets ,

then the  par t i c ' ipan t  cou ' ld  be  i l l i qu id  a t  se t t lement  t ime.  I t  i s  a tso  poss ib le

tha t  i l l i qu id i ty  cou ld  resu l t  f ro rn  unexpected  f inanc ia l  demands.  I f  a  cus tomer

d i rec ted  the  bank  la te  in  the  day  to  t rans fer  a  la rge-do l la r  vo lume o f  funds
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and i f  a f ter  sending the funds,  the bank d jscovers i t  cou ld not  buy funds in

the  marke t  to  cover  i t s  pos i t ion ,  then the  bank  wou ld  be  i i l i qu . id .

Liquidjty r isk among CHIPS part icipants can be managed in severa' l  ways.

The f i rs t  approach to  dea l ing  w i th  . l  jqu id i ty  n isk  j s  to  requ i re  par t i c ipants  to

main ta in  a  reasonab le  leve l  o f  l iqu id i ty ,  The execut ive  v ice  pres ident  o f  the

NYCHA has  the  power  to  rev iew the  f inanc ia l  s ta tenents  o f  d  par t i c ipant  and to

requ i re  tha t  the  par t i c ipant  improve i t s  l iqu id i ty  i f  i t  i s  perce jved tha t

there is any problem. A second approach is to avoid unexpected demands on

l iqu id i ty .  The CHIPS sys tem is  exce l . len t  in  p rov id ing  a  on- l jne ,  rea l - t ime

inqu i ry  sys tem tha t  permi ts  a  par t i c ipant  to  mon i to r  i t s  l iqu id i ty  needs

constan t ly .  I t  wou ld  a lso  permi t  a  se t t l ing  par t i c ipant  the  ab i l i t y  to

mon i to r  the  ne t  ne t  pos i t ions  o f  the  par t i c ipants  fo r  wh ich  i t  se t  es .  Th i rd ,

the  max imum amount  o f  l iqu id i ty  needed by  a  par t i c ipant  i s ' l  im i ted  by  a  CHIpS-

imposed l im i t  on  the  mdx imun net  deb i t  pos i t ion  a l lowed, fo r  tha t  par t i c ipant .

Th is  l im i t ,  a  ne t  deb i t  cap ,  i s  d iscussed in  de ta i l  be low.  Fur thermore ,  CHIpS

requ i rements  fo r  back-up  te rmina ls  and opera t jona l  re l iab i l i t y  he lp  min imize

the  l iqu id i ty  r i sks  tha t  migh t  resu l t  f rom opera t iona l  fa i lu re .

The most  d i rec t  so lu t ion  to  a  l iqu id i ty  p rob lem fo r  CHIPS par t i c ipants  i s

to borrow l iquid assets. The primary source of sett lement assets is the

federal funds market. The depth of the federal funds market in the U.S.

prov ides  a  la rge  poo l  o f  i iqu id i ty .20

Cred i t  r i sk  d i f fe rs  f rom l iqu id i t y  r i sks  in  tha t  i t  j s  the  r i sk  tha t  a

par t i c ipan t  w i l l be  unab le  to  se t t l e  a t  the  end  o f  the  ddy  becduse  i t  has

fa i led  dur ing  the  day .  The zero  s ta r t ing  ba . lance na ture  o f  CHIPS d ic ta tes  tha t

20 Fo. ,or. of the CHIPS
of  I iqu id  assets  wou ld  be  to
Reserve  '  s  d iscount  w indow.

part icipants, an aI ternat ive source
request a loan from the Federal
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credit must be extended among part icipants in order for payments to be

poss ib le .  However ,  each CHIPS par t i c ipant  t im i ts  i t s  exposure  to  every  o ther

pa i r t i c ipant  by  a  ser ies  o f  b i la te ra l  l jm i ts  on  the  max imum net  payments  i t  w i l l

accept from any other part icjpant. CHIpS requires a' l  I  part. icipants to set

these l im i ts  re fe r red  to  as  b i la te ra l  c red i t  l im i ts .  A  par t i c ipant ' s  b i la te ra l

ne t  c red i t  l i n i t s  can  be  changed a t  any  t ime and can d i f fe r  fo r  every

par t i c ipant ,  As  a  p rac t ica l  mat te r ,  these b j la te ra l  l jm i ts  can be  se t  a t  zero

ano sometimes are for smaller part iciDants.

S ince  the  b i la te ra l  ne t  c red i t  l im i t  i s  se t  by  each par t j c ipant ,  the

par t i c ipants  can en ter  in to  p r iva te  agreements  to  l im i t  r i sk  fu r ther  o r  ro

accommodate  another  par t i c ipants ,  needs .  For  jns tance,  a  r i sk je r  par t i c ipant

may prov ide  co l . la te ra l  to  another  par t i c ipant  in  o rder  to  have a  h igher  l im i t ,

The co l la te ra l  may take  the  fo rm o f  compensat ing  ba lances .  A l te rna t ive ly ,  j t

i s  poss ib le  fo r  a  very  sound par t i c ipant  to  reach i t s .b j  la te ra l  c red j t  l . im i t

with respect to another part icipant for some reason such as a large infrequent

payment. In these cases, the part icipant extending the credit can at i ts

d isc re t ion  temporar i l y  inc rease the  b i la te rd l  c red i t  l im i t  jn  o rder  to

fac i l i ta te  t ransmiss ion  o f  the  payments .

In  add i t ion  to  the  b i la te ra l  c red i t  l im i ts ,  CHIPS imposes  a  ne t  deb i t  cap

on each par t i c ipant .  Th is  cap l i rn i ts  a  par t i c ipant ' s  ne t  ne t  deb j t  pos i t ion .

The cap is a proport ion of the sum of bi lateral credit  l imits extended to a

par t i c ipant  by  the  o ther  par t i c ipants .2 l  The ne t  deb i t  cap  v . r i  1 l  change w i th  a

r l  In  i t s  s imp les t  fo rm,  the  fo rmula  is  5  percent  o f  the  sum
of  a l l  b i  la te ra l  c red i t  I im i ts  ex tended to  th is  par t i c ipant  by
o ther  CHIPS par t i c ipants .  I f  o ther  par t i c ipants  fee l  tha t  an
ins t i tu t ion  has  become r isk ie r  and have lowered the i r  b i ld te ra l
c red i t  I im i ts ,  the  nex t  day  the  ne t  deb i t  cap  is  au tomat ica l l y
I owered .



one-day  1ag any  t ine  the  b i la te ra l  c red i t  l jm i ts  change.  The ne t  deb i t  cap

l im i ts  the  r i sk  exposure  o f  a l l  CHIPS par t i c ipants  co l lec t i ve ' l y  to  a  s ' ing le

par l  i  c j  p  an t .

CHIPS mon i to rs  a l l  t ransac t ions  aga ins t  these caps  cons tan t ly .  I f  a

payment  message ' i s  sen t  thd t  wou ld  resu l t  in  the  v io la t ion  o f  a  cap,  CHIPS

stops the message. The message is queued unti l  the net posit . ions change

suf f i c ien t ly  to  permi t  the  paynent  to  be  sent  w i thout  v jo la t ing  the  cap.  Th is

rea l - t ime mon i to r ing  . i s  ex t remely  e f fec t i ve ,  because c red i t  r i sk  i s  p r imar i l y  a

problem of an unexpected fai lure of a part icipant. No other measures are

cur ren t ly  be ing  cons idered to  fu r ther  reduce c red i t  r i sk  w i th in  the  sys tem;

however ,  CHIPS is  deve lop ing  proceeds to  imp iove  se t t lement  f ina l i t y .  Any

improvement  in  f ina l i t y  reduces  sys temic  r i sk ,

V I  I .  Aud i t  and overs jgh t

The Federal Reserve System has stated that ' j t  has three responsibi l i t ies

wi th  regard  to  the  U.S.  payment  sys tem.  I t  must  ensure  the  re i iab i l i t y  and

eff iciency of the payment system. In addit jon i t  must ensure that depository

inst i tut ions of al 
. l  

sizes have access to the interbank payment system.

Final iy, and perhaps most importantly, the Federal Reserve must protect the

payment  sys tem aga ins t  sys temjc  d is rup t ions .22  I t  i .  the  op in ion  w i th jn  the

Federal Reserve System that a systemic disruption of the payment system could

hinder the abi. l  i ty of the econony to conduct transdctions and reduce real

growth and employment as a result.

22 See Board of Governors of the Federal Reserve System,
Contro' l  l jnq Risk in the Payment System, Report of the Task Force
on Control l  ing Payment System risk to the Payment System Po1 icy
Committee of the Federal Reserve System (August 1988) ,  p. 12.
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Superv isory  overs igh t  o f  CHIPS is  the  jo in t  respons ib i l i t y  o f  the  Federa l

Reserve System, Federal Deposit Insurance Corporatjon, 0ff ice of the

Comptrol ler of the Cuffency, and the New York State Department of Banking.

CHIPS has  been examined annua l ly  on  such a  jo in t  bas is  as  a  bank  serv ice

corporation every year since 1979. The NYCHA has cooperated in these

exami nat i  ons ,

Not  on ly  i s  CHIPS examined,  bu t  a l l  the  CHIPS par t i c ipants  a re  examined as

depos i to ry  ins t i tu t ions .  One o f  the  requ i rements  o f  a  CHIPS par t i c ipant  i s

thar i t  be subject to regulat ion by the New York State Banking Department or a

federa l  bank  regu la to r .  As  a  resu l t ,  the  f inanc ia l  cond i t jon  and opera t iona l

' integri ty of each part icipant is reviewed on a regular basis by one or more

bank superv isors  to  assure  the  sa fe ty  and soundness  o f  the  ins t i tu t ion .  These

examinat jons  inc lude rev iewing  w i re  t rans fer  opera t ions  inc lud ing  l inks  w i th

ChIPS.

The NYCHA as the operator of CHIPS also close.ly monjtors the operatjons of

CHIPS"  As  an  assoc ja t ion ,  the  members  tha t  con t ro l  CHIP5 are  a lso  users  o f

CHIPS.  As  such,  they  have a  ves ted  in te res t  in  guarantee ing  tha t  CHIPS

cont inues  to  opera te  smooth ly .  To  guard  aga jns t  d is rup t ions  tha t  migh t  occur

on CHIPS,  the  NYCHA requ i res  tha t  CHIPS par t . i c ipants  regu la r ly  f i l e  f inanc ia l

statements.23 Furthermore, the executive vice president hds the power to

s \ rspend any  par t i c ipant  on  CHIPS a t  any  t jme.24

In  add i t ion  to  the  NYCHA moni to r ing  the  f inanc ia l  hea l th  o f  the

par t i ( r ipan ts ,  a l l the  par t i c ipants  have an  in te res t  in  mon i to r ing  the  f indnc ia l

condit ion of al l  other part icipants that njght send a payment to them, As

23 See CHIPS Ru le  19 ,  sec t ion  i .

24  See Ct t IPS Ru le  19 ,  sec t ion  d .
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discussed above, accepting a payment requjres extending intraday credit.  Each

par t i c ipant  must  eva lua te  the  f inanc ia l  cond j t ion  o f  o ther  par t j c jpants  when

i t  de termines  the  b i la te ra l  c red i t  I im i t  j t  w i l l  ex tend to  tha t  par t i c ipant .

The b i la te ra l  l im i ts  o f fe r  perhaps  the  most  dynan jc  fo rn  o f  f inanc ia l  rev iew

since they can be changed at any t ime and are not subject to any appeal

DroceS s .

V I  I  I .  Monetary  Po l  i cy  Issues

fhe  c lear ing  o f  la rge-do l la r  payments  over  CHIPS has  re la t i ve ly  l i t t le

e f fec t  on  monetary  po l i cy  i ssues ,  p r imar i l y  because i t  has  l i t t le  o r  no  impact

on  bank  reserves ,  th rough wh ich  monetary  po1 icy  i s  imp lemented,  F i rs t ,  CHIPS

is  on ly  a  message-swi tch ing  sys tem.  CHIPS does  no t  ho ld  any  assets ,

par t i cu la r ly  bank  reserves .  Nor  does  CHIPS ho ld  depos j ts  o r  o ther  l iab i l i t ies .

CHIPS ooes maintain an account for sett lement purposes" at the FRB-NY, but the

account begins and ends each day with a zero balance.25

Interbank lending norrnal ly takes the form of federal funds lending and

does have an impact on nonetary pol icy. However, only intraday, interbank

credit is extended over CHIPS and not by CHIPS. As long as there is no private

market for intraday credit-- no exp' l  ic i t  pr ice is charged for intraday credit--

2 E
The eff ic ' iency of a large-do1 1ar payrnent system may

affect the demand for deposits, which could have an effect on
monetary pol icy. CHIPS, because of i ts same-day sett lement,
greatly reduces f loat in the payment system relat ive to payment
by check. Consequently, to the extent that CHIPS transactions
displace checks i t  reduces f loat and therefore reduces demand
for monetary balances. I f  on the other hand, CHIPS transactions
are not good substi tutes for checks and are more 

. l  
ikely the

substi tute for wjre transfers on Fedwire, then there is no
reduc t jon  in  f . loa t .  In  e i ther  case,  the  e f fec t  wou ld  be  very
stable and predictable and warrant l i t t le concern by monetary
po l  i  cymakers .
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the interaction betv'reen the market for intraday and overnight interbank lending

is  l i ke ly  to  be  min ima l  .

t lepos i ts  he ld  a t  the  FRB- i lY ,  however ,  a re  used to  se t t le  CHIPS,  c rea t ing

some demand for such reserves. The CHIPS accounting system has a net ba' lance

of  zero  a t  a l l  t imes.  Consequent ly ,  as  one par t i c ipant  f lay  be  fac ing  a  g rowing

net net debit posit ion and therefore need a 
. larger 

deposit at the Federal

Reserve  in  o rder  to  enac t  se t t lement ,  there  are  o ther  par t i c ipants  tha t  a re

facing a growing net net credit posit ion and can lend funds from their Federal

Reserve  accounts ,26

IX,  Compet i t i ve  Issues

CHIPS both conpetes with and is a conplement to the Federal Reserve

System's  Fedwi re  funds  t rans fer  sys tern .  0n  a  techn ica l  leve l ,  Fedwi re  i s

capable of handl ing any transact ' ion that is cuffentiy being transmitted over

CHIPS.  S imi la r ly  access  to  Fedwj re  i s  open to  a l l  the  par t i c ipants  o f  CHiPS

al though no t  a l l  CHIPS par t i c ipants  cur ren t ly  use  Fedwi re  seru jces .2T Key

differences between the two systems are jn the degree of f inal j ty offered

(a l though CHIPS p tans  to  inprove f ina l i t y  rndy  make th is  d i f fe rence even less

s ign i f i can t  than i t  m igh t  be  now fo r  some par t i c ipants )  and jn  the  cos t

) R
A par t i c ipant  mon i to r ing  i t s  l iqu id i ty  pos i t ion  may

perceive the need to bui ld reserves in order to meet i ts
sett lement. Many part icipants are permitted to request a
discount window 

. loan. 
The effect on nonetary pol icy, however,

wou ld  be  no  grea ter  than any  o ther  depos i to ry  ins t i tu t ion
borrowing from the discount wjndow, Furthermore, the monetary
po l i cy  e f fec t  cou ld  be  o f fse t  eas i l y  w i th  an  appropr ia te  open
narke t  opera t  ion .

27  Each app l ica t ion  to  jo in  Fedwi re  wou ld  be  judged on  i t s
own mefl i ts on a cdse-by-case basis.
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structure for part I  c. i  pants.

t l i th respect to the cost structure, CHIPS requirements for

connect  i  on /back-up  fac i l i t i es  genera l l y  p laces  a  h igher  up  f ron t  f j xed-cos t

burden on  par t i c ipants  than Fedwi re  wh ich  is  o f fse t  by  a  genera l l y  lower  per

transaction cost. Low volume users would thus tend to have a preference for

Fedw i re  .

Perhaps  more  s ign i f i can t ly ,  however ,  i s  the  s t r i k ing ly  d i f fe ren t  uses  fo r

the two systems, with CHIPS servjng an international and offshore market for

dol lar payments and Fedwire very much focused on domestic U.S. pdyments, For

major  ins t i tu t ions  w i th  bo th  in te rna t iona l  and U.S.  bus iness ,  the

conplementari ty of the two systems seems to be supported by dual

par t i c ipa t ion .  Indeed,  the  fo re ign  bank  par t i c ipants  in  CHIPS tha t  do  no t

par t i c ipa te  jn  Fedwi re  a re  la rge ly  those $r j th  l i t t le  domest ic  U.S.  bus iness  or

l im i ted  needs fo r  do l la r  fund ing  w i th in  the  U.S.  narke t .

The ex is tence o f  the  two sys ten  a lso  has  benef ic ia l  inp l  i ca t ions  fo r

opera t jona l  f l ex ib i l i t y  and  re l iab i l i t y .  I f  an  ins t i tu t ion  w i th  l i nks  to  bo th

CHIPS and Fedwj re  were  exper ienc ing  opera t iona l  d i f f i cu l t ies  w i th  one sys ten

but  no t  the  o ther ,  the  ab i l i t y  to  use  an  a l te rna t ive  pa th  fo r  payments  cou ld

prove va luab le .  Indeed,  subs tan t ia l  coopera t ion  ex is ts  a t  a l l  leve ' l s  be tween

the Federal Reserve and CHIPS.
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Append ix  A .

Annua l  Volumes and Dol Iar Values  0r ig ina ted  by  CHIPS

Total Paynent Average Paynent
Vol ume
(mi11 ions)

Ye ar

1970*
I97I
1972
197 3
L97 4
L v t 5
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
I9B7
1988

Tota l -Do l la r
Vol une
( t r l l l i ons )
$ .s

I
4
9

10
10
13
16
20
?6
37
40
52
60
69
7A

I07
140
165

$r ,o?9 ,782
I  ,410,762
2,349 ,033
3 , 387 ,959
3 ,081 ,103
1,819,960
1 ,844 ,453
1,963,089
2,123,267
2,453,896
2,802,77 5
2,526,910
2,841,497
2,987 ,304
3,029.283
3 ,  154 ,917
3,689,655
4,375,000
4,852,941

.5
R

2
?
I

6
7
I
9

10
I J
15
18
TU

22
24
29
32
34

* CHIPS began operat i  ons
year .

on Apri l  6, 1970 and operated for only 180
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Append ix  B .
The Members of the l ' , lew York Clearing House Associat ion

The Bank of New York
The Chase Manhat tan  Bank (Nat iona l  Assoc ia t ion)
C i t ibank ,  N .A .
Chemical Eank
Morgan Guaranty Trust Company of I'le!, york
Manufacturers Hanover Trust Company
Irv i  ng Trust Company *
Bankers Trust Company
Mar i  ne  Mid land Bank,  N.A.
United States Trust Company of l{ew York
Nationdl tJestninster Bank USA
European American Bank

* The acquisit ion of Irving Trust Company by The Bank of New York may cause
the number of members to decrease by one i f  the banks are merged.
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Append ix  C.
L i  s t  o f  CHIPS Par t i c ipants
(to be added as of March 1, 1989)

le t t  I  inq  Par t i c ipants
(number  o f  par t i c ipants  fo r  wh ich  th is  par t i c ipants  se t t les  i s  in
paraent he se s )

Bank  o f  New York  (1 )
Chase Manhat tan  Bank,  N.A.  (16)
C i  t  i  bank ,  N .A .  (11)
Chemica l  Bank  (  10)
Morgan Guaranty Trust Company (24)
Manufacturers Hanover Trust Company (27 )
l lat ional l , lestminster Bank USA (1)
Irvi  ng Trust Company (16)
Bankers Trust Company (19)
Mar ine  Mjd land  Bank ,  N .A .  (4 )
European Ameri can Bank (1)
F ide l  i t y  Bank ,  N .A .  (1 )
Me l  lon  Eank  N.A .  ( l )
Ph i  l ade lph ia  Na t iona l  Bank  (1 )
M&TBank  (1 )
IBJ Schroder Bank & Trust Company (1)
F i rs t  Nat iona l  Bank  o f  Bos ton  (1 )
Bank  o f  Amer ica ,  N .T .  &  S .A .  (1 )
F i rs t  in te rs ta te  Bank o f  Ca l i fo rn ia  (1 )
F j rs t  Na t iond l  Bank  o f  Ch icago  (1 )
Cont i  nenta l  Bank ,  N.A.  (1 )

Nonset t  
' l  j ng  Par t i c ipants

Amer ican Express  Eank L td .
Standard Chartered Bank
l. lestdeutsche Landesbank G irozentral e
Bank of Chi na
The Sumitomo Trust & Bank Co.. Ltd.
Arab Banki ng Corporat i  on
Royal Bank of Canada
Hypo-Bank
Swiss Bank Corporati  on
Dresdner Bank AG
Fi rs t  Wachov ia  In te rna t iona l  Bank ing  Corp .
Ex tebank
Cred i  t  Su  isse
Banca Naz ionaIe  De l  Lavoro
BfG: Ne$, York
Bank Leu L td .
Banca Naz iona le  De l  I  'Agr i  co . l tu ra' lhe  

Yasuda Trus t  &  Bank ing  Co. ,  L td .
Banque I ndosu ez
Den Danske Bank



28

Soci ete General e
State Bank of l{ew South l lales
The Sa i tama Bank,  L td .
The Kyowa Bank,  L td .
The Mi rsub i  sh i  Bank ,  L td .
Gu l f  In te rna t iona l  Bank ,  8 .S .C.
Skand inav i  ska  Ensk i lda  Banken
Bancomer ,  S -N.C.
Banco Por tugues  do  At lan t ico
Banco Real
Bank o f  Ca l  i fo rn ia ,  N .A.
Banco Nac iona l  de  Mex ico
Bdnk o f  New Eng land,  N.A.
Bdnco do  Es tado De Sao Pau1o,  S .A.
0sterre i  chi sche Landerbank AK
Banco B i  lbao  V izcaya,  5 .A .
French Amerjcan Banking Corporati  on
Amro Bank' loronto-Domi 

ni on Bank
Banesto Bank i  ng Corporation
Deutsche Bank AG
State Bank of V i  ctori  a
Nederl andsche l ' l  i  ddenstand sbank, N. V.
Prov insbanken A/S
The National Bank of Canada
Arab Bank L.imi ted
085 Bank
Nat iona l  Aus t ra l  ia  Eank
The Indus t r ia l  Bank  o f  Japan,  L imi ted
Cred i to  I ta l  i  ano
Conmonwealth Bank of Austra. l  ia
Bank of New Zeal and
Bank of Tokyo, L i  rni ted
Sumitomo Bank, Li rni ted
The Mi tsu j  Bank ,  L imi ted
The Fu j  i  Bank ,  L in i ted
Austral ia & New Zealand Bkg. Group Ltd,
Nor thern  Trus t  In t r l  Bank ing  Corp .
The National Bank of Kuwait SAK
Pi  t t sburgh Nat  iona l  Bank
Norwest  Bank  M inneapo l  i  s ,  N .A.
Da i - Ich j  Kangyp Bank,  L td .
The Ta iyo  Kobe Bank,  L td .
The Toka i  Bank ,  L i  m i  ted
Repub l ic  Nat iona l  Bank  o f  New York
State Street Bank and Trust Company
The Da iwa Bank L imi ted
Securjty Paci f i  c National Bank
Eanco  d i  S ic i l i a
Hami s Trust and Sav ings Bank
Comnerzbank AG
The Hokka ido  Takushoku Bank,  L td .
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UMB Bank and Trust Company
0.  G.  Bank
NCNB Nat iona l  Bank  o f  Nor th  Caro l ina
Banco de  

. la  
Nac ion ,  Argent ina

Eangkok  Bank L imi ted
The Long-Term Credit Bank of Japan, Ltd.
S ta te  Bank o f  Ind ia
Sanwa Bank Li mi ted
Overseas  Un ion  Bank,  L td .
Banque Francaise du Comnerce Ext.
Bank  o f  Bermuda In t '1 ,  L td .
Canadian Irnperial Bank of Commerce
National Westminster Bank PLC
Westpac Banking Corp.
Den norske Cred' i tbank
Privatbanken A/S
The National Commercial Bank
First American Bank of New York
Banco di Napol i
BHF-Bank
Banque Nat iona le  de  Par js
Cred i t  Lyonna is
Kred ietbank NV
[Jni on Bank of Switzerland
Bayeri sche Vereinsbank AG
Bank Hapoa l  im,  B .11 .
The Bank of Nova Scotia
Barc. lays Bank PLC
Bank Leumi Trust Co. of t{ .Y.
Banco do  Bras i . l  ,  5 .A .
Brown Brothers Haffiman & Cornpany
Banco Commerciale I tal i  ana
Mid l  and  Bank  p lc
Uni ted 0verseas Bank
The N ippon Cred j t  Bank ,  L td .
Banco di Roma
The Mi tsub jsh i  T rus t  &  Bkg Corp .
CIC-Un ion  Europeenne,  In t l  e t  C . ie
Banco Hi spano Ameri cano
In t r l  Conmerc ia l  Bank  o f  Ch ina
Algemene Bank Neder land,  N.  V .
Is rae l  D iscount  Bank  o f  New York
Banque Panibus
The Toyo Trus t  &  Bank ing  Co, ,  L td .
Hong Kong & Shanghai Bkg. Corp.
Bank o f  Hawa i i
Korea Exchange Bank
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Append ix  D.
Procedures for a Sett lement Fai lure on CHIPS: An , 'Unwind,,

I f  a  se t t l  ing  par t i c ipant  i s  unwi l l ing  to  se t t le  the  ne t  ne t  ba lance o f
one o f  the  par t i c ipants  fo r  wh ich  i t  se t t les ,  the  se t t l ing  par t i c ipant  must
no t i f y  the  execut ive  v ice  pres ident  o f  the  NYCHA by  5 :30  p .m.  The execut ive
v ice  pres ident  no t i f ies  the  par t i c ipant  tha t  i t  has  one hour  to  a r range w i th
e i ther  i t s  se t t l ing  par t i c ipant  o r  a  new.se t t l ing  par t j c ipant  to  se t t le  i t s
ne t  ne t  ba lance.  i f  tha t  par t i c ipant  i s  unab le  to  f ind  a  se t  ing  par t i c ipant
to  se t t le  fo l i t ,  then  a  new rev ised se t t lement  i s  ca lcu la ted ,  j .e .  an
"unwind . "

CHIPS reca lcu la tes  the  day 's  t ransac t ions  bu t  e l im ina tes  any  payrnent
nessages either sent by or received by the part icipant that is unable to
sett le. Their transactions are unwound from the other transactions of the day.
Revised net net posit ions are calculated and reported to the remaining
par t i c ipants .  Set t le rnent  then proceeds as  i t  normal ly  wou ld  w i th  nonset t . l ing
par t i c ipants  t rans fen ing  funds  to  the i r  se t t l ing  par t i c ipants  and the  se t t l jng
par t i c ipants  in  a  ne t  ne t  deb i t  pos i t ion  t rans feminq funds  over  Fedwj re  in to
the  CHIPS se t t lenent  account .  F ina l l y ,  CHIPS wou ld  l rans fer  funds  our  o f  the
set t lement  account  to  the  se t t l ing  par t j c ipants  ' in  a  ne t  ne t  c red i t  pos i t ion
and dec la re  the  se t t lement  comple te .  The reca lcu la t ion  o f  the  se t t lement  jn  no
way re l ieves  the  par t i c ipant  tha t  was  unab le  to  se t t le  o f  i t s  ob l iga t ion  to  pay
the  rece i  v i  ng  par t ' i c ipants .
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Append ix E
Aggregate Intraday Interbank Credjt Extended over CHIPS
(averages of total net credit posit ions over the period February 9, 1989 to
February ?2, 1989\
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