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The Gase of the nl'li ssi ng il2"

lbstract

Since 1990:Q3, U.S. l i '12 growth has been weaker than predicted. This
s tudy  assesses  whether  th is  "miss ing  M2"  i s  assoc ia ted  w i th  in f lows in to  bond
and equity mutual funds or the thri f t  resolut ion process. RTC procedures can
depress M2 in ways not ref lected in standard models because they force an
early cal l  of small  t ime deposits and impart a prepayment r isk to small  t ime
deposits. This study f inds that, although some port ion of bond funds are good
subst j tu tes  fo r  M2,  bond and/or  equ i ty  funds  cannot  exp la in  the  "miss ing  M2. "
Most  o f  the  "miss ing  M2"  ins tead appears  re la ted  to  RTC ac t iv i t y .

JEL C lass i f i ca t ion  Codes:  E4 l .  E51.  E52



There has been a growing body of evidence that the demand for M2 is more

predictable than the demand for l t l l  (e.9.,  Hetzel and l ' lehra (1989), and Moore,

Porter, and Small  (1990)). Not surprisingly, more economists and pol icymakers

have turned to using l , l2 as an indicator of economic activi ty and as a guide to

long- run  pr ice  deve lopments  (e .9 . ,  Ha l lman,  Por te r ,  and Sma' l  I  (1991) ) .

However, for more than a year, l , l2 has been unusually weak, For example,

the Federal Reserve Board staff model of l . l2 (henceforth, the FRB M2 model) has

overpredicted M2 growth by an average of L8 percentage points over 1990:Q3-

91 :Q4, and an 112 model developed at the Federal Reserve Bank of San Francisco

had been overpredict ing M2 growth in late 1990 (see Furlong and Trehan

(1990) ) .  F igure  I  p resents  resu l ts  f rom es t imat ing  M2 growth  w i th  the  FRB's

econometric model ,  where the estimated shortfal l  in M2 growth is the gap

between estimated M2 growth and actual l l |2 growth.

This study assesses two competing expianations for this phenonenon. One

is  tha t  the  mlss ing  142 mere ly  re f lec ts  subs t i tu t ion  by  househo lds  in to  bond

and/or  equ i ty  mutua l  funds ,  wh ich  are  very  l iqu id  (e .g . ,  see  Fane l l  and

McNanee (1991) ) ,  Indeed,  co inc ident  w i th  the  " rn iss ing  M2"  have been runof fs

in snal l  t ime deposits, unusual weakness in money market mutual funds and

large  in f lows in to  bond and equ i ty  mutua l  funds ,  The o ther  exp lanat ion  is

tha t  the  miss ing  M2 re f lec ts  househo lds '  reac t ion  to  the  ac t iv i t ies  o f  the

Reso lu t ion  Trus t  Corpora t ion  (RTC) .  Indeed,  the  miss ing  M2 has  co inc ided w i th

the  e f fo r ts  o f  the  RTC to  reso lve  fa i led  th r i f t s -

Using the FRB 142 model ,  this study documents the "missing 1i '12 " evident

s ince  1990,  and f inds  tha t  RTC ac t iv i t y ,  ra ther  than in f lows in to  bond and

equity funds, appears to account for nuch of l , , |2's recent weakness. In

essence,  the  RTC's  method o f  reso lv ing  fa i led  ins t i tu t ions  has  lowered the

perceived return on thri f t  deposits in ways not typical ly accounted for by
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models  o f  M2.  In  response,  jnves tors  have sh i f ted  f rom M2 depos i ts  to  o ther

assets ,  inc lud ing  bu t  no t  l im j ted  to  bond and equ i ty  mutua l  funds .

Th is  s tudy  is  o rgan ized as  fo l lows.  F i rs t ,  the  jns t i tu t iona l

characterist ics of bond and equity funds are reviewed. Then, the second

sec t ion  d iscusses  bond and equ i ty  funds  in  a  I ' l i l l e r -Or r  f ramework .  The th i rd

section describes how bond fund adjustrnents to l l2 were computed, and then uses

the H2 model of the Federal Reserve Board staff to assess how much of the

"miss ing  H2"  re f lec ts  bond and equ i ty  fund in f lows,  The four th  sec t ion

rev ievJs  severa l  compet ing  exp lanat ions  fo r  how RTC reso lu t ion  ac t iv i t y  may

af fec t  M2 and c rea te  a  "miss ing  M2"  phenomenon.  Sec t ion  f i ve  d iscusses  the

construction of three proxies for RTC effects on l l |2, which are then added to

the  Fed 's  M2 mode l  .  Es t imat jon  resu l ts  a re  p resented  in  sec t ion  s ix ,  and the

f ina l  sec t ion  conc ludes  by  rev iewing  th is  s tudy 's  f ind ings ,

l .  Inst i tut ional Characterist ics of Bond and Equity Funds

Developed in the rnid-lg70s, bond funds are rnutual shares of bond

por t fo l ios  and are  subs t i tu tes  fo r  d i rec t  bond ho ld ings  and M2 depos i ts .  In

order  to  assess  the  impact  o f  bond funds  on  M2,  we must  there fore  d is t ingu ish

between these subs t i tu t ion  poss ib i l i t i es .  To  th is  end,  th is  sec t ion  exp lo res

the  subs t i tu tab i l  i t y  o f  bond funds  fo r  d i rec t  bond ho ld ings  and M2 depos i ts .

S imi la r ly ,  equ i ty  mutua l  funds  po ten t ia l l y  subs t i tu te  fo r  bo th  d i rec t

ho ld ings  o f  equ i ty  and fo r  o ther  assets  such as  H2 ba lances .  However ,  equ i ty

funds djf fer from M2 balances in one important v'ray that bond funds do not.

Spec i f i ca l i y ,  equ i ty  funds  camy a  subs tan t ia l  degree o f  inves tment  r i sk  wh ich

makes then much less  subs t i tu tab le  fo r  M2 depos i ts  than bond funds .  Moreover ,

in  cont ras t  to  bond funds ,  ava i lab le  da ta  do  no t  a . l low one to  eas i l y  measure
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sh i f ts  f rom d i rec t l y  he ld  equ i t ies  to  equ i ty  funds .  For  these reasons ,  th is

study focuses more on bond fund rather than equity fund effects.

Substitution Between Bond Funds and Direct Bond Holdings

Bond funds  o f fe r  th ree  main  advantages  over  d i rec t l y -he1d bonds.  F i rs t ,

bond funds  enab le  an  inves tor  to  acou i re  shares  in  a  we l  l -d ivers i f ied

por t fo l io  w i th  on ly  a  modest  inves tment .  Por t fo l io  d ivers i f i ca t ion  par t ia l l y

protects investors by enabl ing them to not be overly exposed to the r isk that

the  va lue  o f  a  par t i cu la r  f i rn 's  bonds  w i l l  fa l1  g rea t ly .  A  second advantage

is that bond funds in asset management accounts are more l iquid than direct ly

held bonds. That is, bond funds can be converted into transactions accounts

more  qu ick ly  and w i th  less  expense than can d i rec t l y  he ld  bonds.

A th i rd  incent ive  to  ho ld  bond funds  ra ther  than bonds re la tes  to  taxes .

Dur ing  the  mid-1980s,  U.S,  tax  laws c rea ted  incent ives  fo r  househo lds  to  open

jnd jv idua l  re t i rement  ( lRA)  and Keogh accounts  fo r  wh ich  bond and equ i ty  funds

were better savings instruments than direct ly held bonds. l ' lutual funds can be

more attract ive tax shelters because (1) many funds complete and provide al l

o f  the  tax- re la ted  account ing  in fo rmat ion  fo r  inves tors  and (2 )  bond funds

a l low inves tors  to  make the  max imum annua l  IRA cont r ibu t ion ,  $2 ,000-$4,000,

wh ich  is  less  than the  $10,000 min imum denominat ion  o f  most  bonds . l

The major drawback of bond funds is that for r ich investors, the costs

o f  d i rec t l y  inves t ing  in  bonds  may be  less  than bond fund fees .  Never the less ,

bond funds are a more attract ive means of holding bonds for many investors.

Substitution Between Bond Funds and l'|2

Several characterist ics of bond funds suggest that they are also

I  The max imum cont r ibu t ion  is  $2 ,000 fo r  most  e l iq ib le  ind iv idua ls  and
$4 ,000  fo r  mos t  e l ig ib le  fami l i es .
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subs t i tu tes  fo r  M2.  In  o rder  to  eva lua te  the  "moneyness"  o f  bond funds ,

however ,  i t  i s  he lp fu l  f i r s t  to  rev iew the  sa l ien t  fea tures  o f  M2 depos i ts .

M2 depos i ts  genera l l y  share  th ree  impor tan t  charac ter i  s t i  cs .  F i rs t ,

because they are federal ly insured, investors do not have to worry about the

r isk  tha t  the i r  M2 depos i ts  may fa1  I  in  nomina l  va lue .  By  cont ras t ,  many

corporate bonds (especial 1y noninvestment grade or " junk" bonds) pose default

r j sk  to  inves tors  in  tha t  there  is  a  chance tha t  the  f i rms may no t  be  ab le  to

pay  back  inves tors ,  A  second charac ten i  s t i c  o f  M2 depos i ts  i s  tha t  they

general1y have smaller minimum denominations than many bonds and comrnerci al

paper  i ssues  wh ich  typ ica l l y  come in  $10,000 increments .  As  a  resu l t ,  many

more  househo lds  are  ab le  to  inves t  in  M2 depos i ts  than in  bonds .  The las t

impor tan t  fea ture  o f  M2 depos i ts  i s  tha t  househo lds  can e i ther  wr j te  checks  on

many l , l2  depos i ts  o r  sh i f t  noncheckab le  M2 depos i ts  in to  checkab le  accounts .2

How do bond funds compare to M2 deposits? First,  many bond funds

typ ica l l y  have l i t t le  o r  no  c red j t  r i sk  because they .are  heav i l y  inves ted  in

U.S. government guaranteed mortgage-backed securit ies and high grade corporate

bonds.3  As  a  resu l t ,  bond funds  are  re l  a t i ve ly  sa fe  and can subs t i tu te  fo r

smal l  t ime depos i ts .  Second,  many bond funds  have min imum inves tment  s izes  o f

under  $10,000,  and do  no t  requ i re  househo lds  to  inves t  in  $10,000 increments ,

Th i rd ,  many bond funds  enhance the  l iqu id i ty  o f  inves tors  by  o f fe r ing  check

wr i t i r ig  p r iv i ledges ,  c red i t  I  ines ,  and c red ' i t  cards ,  Four th ,  many bond fund

'  In  p rac t ice ,  many ins t j tu t ions  do  no t  pena l  i ze  househo lds  s ign f ican t ly
i f  they  must  p remature ly  w i thdraw srna l l  t ime depos i ts  in  an  emergency .

3  Of  $ ts+  b i l l i on  in  bond funds  in  Sept .  1991,  $146 b i l l i on  was inves ted
in  mun ic ipa l  bonds ,  $ I23  b j l l i on  in  U .S .  government  secur i t i es  ( inc lud ing  U,S .
government  guaranteed mor tgage-backed secun i t ies ) ,  $25 b j l l i on  in  junk  bonds,
and $50 b i l l i on  in  rn ixed  bond funds  (p r imar i l y ,  T reasury ,  mun ic ipa l  ,
co l la te ra l  i zed  mor tgage ob1 iga t ions ,  and h igh  grade corpora te  bonds) .
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ho ld ings  are  in  asset  managenent  accounts - -wh jch  a l low inves tors  to  read i l y

shif t  assets across bond, equity, and checkable noney market mutual funds at

very  1ow t ransac t ions  cos ts .a  Th is  las t  fea ture  he igh tens  the  respons iveness

wjth which investors shif t  funds between bond/equity funds and Ml' l l , lF s when

re la t i ve  ra tes  o f  re tu rn  be tween these assets  change.  Indeed,  the  miss ing  M2

has been accompanied by weakness in MMlt lFs, as well  as in small  t ime deposits.

Bond funds dif fer from l i lZ deposits in several ways. First,  unl ike l '12

accounts bond funds are marked to market. A change in interest rates affects

an inves tor ' s  ba iances  by  a l te r ing  marke t  p r ice  o f  these assets .  Bonds bear  a

f ixed coupon, and thus indirect ly so do bond funds. l , lhen long-term interest

ra tes  r i se ,  there fore ,  the  pr ices  o f  ex is t ing  bonds fa l l  in  o rder  fo r  the

y ie ld  to  r i se ,  Thus ,  the  marke t  va lue  o f  bond funds  fa l l s  as  long te rm ra tes

r jse .  For  th is  reason,  bond funds  pose in te res t  ra te  (p r ice)  r i sk ,

A second way that bond funds djf fer from M2 deposits concerns taxes.

Because of the mark-to-market feature of bond funds, investors must consider

the  cap i ta l  ga ins  tax  consequences  o f  sh i f t ing  ou t  o f  bond funds  in to  money

market funds. These tax consideratjons entai l  costs that may hanper

substi tut ion between bond funds and money market funds. A third dif ference is

that bond funds include many IRA/Keogh accounts, whjch are excluded from 142

because the i r  tax -de fer red  s ta tus  reduces  the i r  l iqu id i ty .  F ina l l y ,  annua l

f j xed  fees  and min imum ba lance requ i rements  fo r  bond funds  e f fec t i ve ly  l im i t

the relevance of these instruments to more aff luent households. (0ne reason

*  l ' ' l u tua l  fund " fami l ies"  usua l lv  a l low inves tors  a  
' l i n r i ted  

number  o f  f ree
"swi tches"  ( t rans fers )  among money mi rke t ,  bond,  and equ i ty  funds  w i th in  the
same fami ly  (Donoghue 's  J i ' l u tua l  Funds A lmanac.  i987- I988,  pp .  l6 -17 . ) .
Recent ly ,  C i t ibank  has  enab led  househo lds  to  eas i l y  sh i f t  funds  among !41 ' lDA,
checking, Ml, lMF, bond mutual funds, and equity mutual funds, thereby increasing
the  subs t i tu tab i l i t y  o f  bond (and equ j ty )  funds  w i th  l iqu id  M2 depos i ts .
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is  tha t  many less  we l l -o f f  househo lds  may f ind  tha t  these f i xed  fees  are  la rge

re la t i ve  to  the  in te res t  income on the  amounts  tha t  they  can inves t . )

Overa l l ,  the  charac ter js t j cs  and recent  behav jo r  o f  bond funds  imp ly

tha t  wh i le  they  are  no t  per fec t  subs t i tu tes  fo r  M2 depos i ts ,  the i r  degree o f

subs t i tu tab i l  i t y  may be  subs tan t ia l  .  Expand ing  l . l2  to  inc lude bond funds  wou ld

in te rna l i ze  such subs t j tu t ion  e f fec ts ,  and thus ,  a t  leas t  theore t ' i ca l l y ,  m igh t

make l ' |2 more stable. However, including bond funds in 1i12 could create several

compl  i ca t ions .  F i rs t ,  many bond fund assets  have subs t i tu ted  fo r  d i rec t  bond

ho ld ings .  Second,  the  mark- to -marke t  va lua t ion  o f  bond funds  wou ld  in t roduce

an in te res t  ra te  sens i t i v i t y  tha t  i s  no t  a  d i rec t  "money demand"  e f fec t ,  For

example ,  a  r i se  in  bond y ie lds  wou ld  cause bond fund ba lances  to  fa l l  th rough

mark- to -marke t  va lua t ion .  Th i rd ,  i t  i s  unc lear  to  what  ex ten t  househo lds

wou ld  a l te r  the i r  bond- fund augnented  M2 ho ld ings  fo l  low ing  a  change in  bond

y ie lds .  F ina l l y  because they  are  long- te rm inves tments ,  the  degree o f

substi tut ion between bond funds and equity may exceed that between M2 deposits

and equ i ty .  Th is  imp l jes  tha t  pu t t ing  bond funds  in  M2 may make l i ' 12  less

stable as investors shif t  between stocks and bond funds.

2. Theoretical Considerations About Bond and Equity i lutual Funds

0n a more theoretical level ,  the increased populari ty of bond funds

l i ke ly  owes to  a  reduc t ion  in  the  cos ts  to  househo lds  o f  t rans feming assets

f rom bonds (e .9 . ,  now in  the  fo rm o f  bond funds)  in to  t ransac t ions  accounts

(espec ia l  l y  MMMFs) ,  and a  subs tan t ia l  s teepen ing  in  the  y ie ld  curve  wh ich

enhances  the  a t t rac t i veness  o f  lonq- te rm bond funds  re ' la t i ve  to  med ium- term
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bank depos i ts .5  Th is  deve ' lopment  can be  d iscussed in  re fe rence to

Mi lbourne 's  (1986)  ana lys is  o f  f inanc ia l  innovat ion  and l iqu id  assets .

l ' ' l i l bourne 's  mode l  i s  a  n rod i f ied  l ' | i l l e r -0 r r  mode l  (Mi l le r  and 0r r  (1966)

and 0r r  (1970) )  in  wh ich  househo lds  face  s tochas t ic  ne t  cash f lows in  a  wor ' ld

o f  th ree  f inanc ia l  asse ts :  t ransac t ions  accounts  y ie ld ing  a  re tu rn  o f  r r ,

sav ings  accounts  a t  banks  y ie ld jng  rs ,  and bonds y ie ' ld ing  ro  wh ich  have

v i r tua l l y  no  c red i t  r i sk .  Net  cash changes are  s tochas t ic  w i th  a  mean o f  0

and var iance d ,  and whenever  t ransac t ions  ba lances  h i t  zero .  funds  are

transfemed into transactions accounts from ejther savings accounts at a f ixed

cost o or from bonds at a f ixed cost of B. Milbourne assumes that r,  < rs <

rb, and that the costs of transfeff ing funds from bonds into transactions

accounts  i s  g rea ter  than tha t  o f  sh i f t ing  funds  f rom sav ings  to  t ransac t ions

accoun ts  ( i .e , ,  o  <  B) .  Owing  to  the  la t te r  assumpt ion ,  H i lbourne 's  mode l

' imp l  ies  tha t  househo lds  w i l l  ho ld  a  por t fo l io  o f  a l l  th ree  f inanc ia l  asse ts ,

and tha t  t ransac t ions  (T) ,  smai l  t ime (S) ,  and to ta l  M2 (T+S)  depos i ts  equa l :

r = (4f i)2/3dl31a71r0-r, l)1/5 ,

s  =  (4n)2 /3d ts1By1ro- r ,J )1 t3 ,  and

( l )

(2)

(3)]42 = (4 n)2/3dl3 1 1o7 1 ro- r,J ; 1r3+ 1B7 1 ro-r"l ) 
1/3J

Among o ther  resu l ts ,  l l i l bourne shows tha t  (d  log  M2 /d  1og B)  i s  pos i t i ve ,

wh ich  imp l ies  tha t  a  fa l l  in  B  w i l l  lead  to  s lower  M2 growth .

In terms of this model ,  the advent and development of mutual bond funds

and asset management accounts can be seen as both lowering F (through

5 Most  smal l  t ime depos i ts  have matur i t ies  o f  l -year  o r  less ,  and the
longes t  matur i t ies  typ ica l l y  range be tween 2- I /2  and 5  years .  The e f fec t i ve
matur i t ies  o f  bond funds  pr imar i l y  fa1  I  in to  the  range f rom 3  to  l0  years .
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enhancing transfers between bond and money funds) and increasing the r isk-

adjusted spread between yields on bond funds and small  t ime deposits (through

prov id ing  grea ter  bond d jvers i f i ca t ion  benef i t s ) .

However ,  l l i l bourne 's  resu l ts  l i ke ly  a re  re levant  fo r  
' l ong- run ,

equil ibr ium analysis because substi tut ion between l i lZ and bond funds

(espec ia l l y  sh i f t s  f rom smal l  t ime depos i ts  in to  bonds)  en ta i l s  f i xed  cos ts .

These cos ts  inc lude those assoc ia ted  w i th  ga in ing  in fo rmat ion  on  mutua l  funds ,

front load fees, exit  fees, f ixed annual fees (which often range from $75 to

$100) ,  and meet ing  min imum requ i red  inves tments  ( typ ica l l y  $10,000)  to  open

asset management accounts that al low one to shif t  between bond and money

market mutual funds.6 As a result,  l r '12 may not be noticeably affected by a

modest decl ine in the cost of transferr ing monies from bond to money market

funds  ( i .e . ,  a  fa1  I  in  B)  o r  by  a  modest  r i se  in  the  y ie ld  spread be tween bond

and  sma l l  t ime  depos i t  y ie lds  ( i .e . ,  a  r i se  in  [ ro  -  r " l ) .  I t  i s  thus

p laus ib le  tha t  N2 w i l l  be  subs tan t ia l  1y  a f fec ted  by  on ly  Ia rge  changes in

t rans fer  cos ts  o r  in  the  s lope o f  the  y ie ld  curve ,

Anecdota l  ev idence is  cons is ten t  w i th  th is  v iew.  For  example ,  a l though

the costs of transferr ing assets from bond funds to money funds has general ly

fa l  1en dur ing  the  la t te r  ha l f  o f  the  1980s and ear ly  1990s ,  bond funds  on ly

rose  to  a  no t iceab le  ex ten t  dur ing  the  two per iods  when the  y ie ld  curve  has

been very steep since 1982. As shown Figure 2, the real growth rate of bond

funds  (us ing  the  GNP def la to r )  has  on ly  been subs tan t ia l  dur ing  the  pen iods

1985-86 and 1990-91,  However ,  o f  these two per iods ,  the  mid-1980s surge  was

much la rger  re la t j ve  to  the  s lope o f  the  y ie ld  curve ,  and par t l y  re f lec ted

6 l , l i n imum

$500 -  $1 ,000 ,
bal ances to ooen
but  do  no t  a l low

just a bond mutual fund account are as low as
shi f t ing in to  money market  mutual  funds.
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shifts from direct bond holdings to IRAs/40lKs invested in bond funds when tax

deduct ib i  l i t y  requ i rements  were  more  generous .

Including the spread between rates on long-term and short-term Treasury

secur i t ies  in  M2 regress ions  is  un l i ke ly  to  p ick  up  surges  in  bond funds  owing

to changes in the tax code and the unusually fast growth of new instruments

dur ing  per iods  o f  innovat ion .T  In  the  pas t ,  these sor ts  o f  empi r i ca l

d i f f i cu l t ies  have been hand led  by  expand ing  the  de f in i t ion  o f  142 (e .9 . ,  add ing

MMHFs and MMDAs to  M2) ,  ra ther  than by  so le ly  re ly ing  on  ad jus t ing  the

oppor tun i ty  cos t  te rms in  money demand mode ls .  Indeed,  F igure  3  i l l us t ra tes

the importance of jncluding past innovations, such as l lMMFs and MMDAs, in

M2.8  Tak ing  th is  approach,  th is  s tudy  compares  the  behav io r  o f  I ' , |2  w i th  tha t

of t t l2 plus adjustments for bond and/or equity mutual funds.

3. Do Bond and Equity Funds Account for the ' l , l issing l , l2 '?

Th is  sec t ion  beg ins  by  measur ing  househo ld  bond and equ i ty  fund assets .

Then, the history of bond funds js reviewed to provide the background needed

in  subsequent ly  ad jus t ing  the  bond fund assets  fo r  subs t i tu t ion  f rom d i rec t

bond ho ld ings .  F ina11y ,  the  impact  o f  bond funds  on  M2 growth  is  empi r i ca l  l y

assessed using money models developed by the Federal Reserve Board staff.

l ieasuring Household Eond and Equity Fund Assets

Bond and equ i ty  fund ou ts tand ings  da ta  s ince  1975 are  ava i lab le  f ro rn  the

Investment Company Inst i tute (ICI).  Federal Reserve Board staff have

c lass i f ied  mutua l  fund ho ld ings  in to  severa l  asse t  g roup ings  wh ich  can be

'The spread be tween y ie lds  on  10-  and l -year  Treasury  secur j t ies  was
ins ign i f i can t  when added to  the  M2 mode ls  used in  th is  s tudy .

I  For  a  d iscuss ion  o f  how and whv the  de f in i t ion  o f  M2 has  evo lved over
t ime,  see a  s tudy  by  t l .  M ichae l  Cox  and Harvey  Rosenb lum (1989) .



chcocoC
L

Eoo(\l
=E

'oogo@

C
Do=.9l!

E
8

€
d

.-A
o

i 
t 

E
V

;5
H

..=

=
**tE

*
**E

?
E

a
E

 
A

; 
P

 
E

 
5

E
S

sB
E

a
E

rrffiffiE

f;g
g

g
g

g
e

cD
 

c) 
(v 

c\l

I(s=



l 0

categorized into bond, equity, and mjxed bond/equity funds.e In general ,  the

mixed funds tend to hold nore equjty than bonds, and for this reason, mixed

funds are treated as equity funds.

One d i f f i cu l ty  w i th  the  ICI  da ta  j s  tha t  they  aggregate  ho ld ings  by

households and inst i tut ions, whereas money market mutual funds held by

ins t j tu t ions  are  no t  inc luded in  M2,  bu t  ra ther ,  in  M3.  To  comect  fo r  th is

prob lem,  bond and equ i ty  funds  he ld  by  househo lds  were  ca lcu la ted  as  fo l lows,

It  was assumed that 75% of al l  bond funds represented investments by
. ind jv idua l  s  on  grounds tha t  the i r  share  o f  bond and equ i ty  funds  has  remained

around 75  percent  accord ing  to  ava i t rab le  year -end da ta  fo r  1983-1990.  These

monthly bond and total mutual fund outstandings were then seasonally adjusted

wi th  an  X '  1 l  p rocedure .

The Behavior of Bond and Equity l ' lutual Funds Since the mid-1970s

Before adjusting these total mutual fund data for substi tut ion between

d i rec t  bond and bond fund ho ld ings ,  j t  i s  use fu l  to  rev iew the  h is to ry  o f  bond

funds .  As  shown in  F igure  4 ,  equ i ty  funds  grew modera te ly  over  the  la te -1970s

and early 1980s. During the stock market boom of the rnid-J980s, equity funds

surged re f lec t ing  h igher  p r ices  o f  ex is t ing  shares  and in f lows spur red  by

subs tan t ia l  p r ice  apprec ia t ion .  Equ i ty  funds  fe l I  sharp ly  dur ing  the  s tock

'Us ing  FRB s ta f f  c lass i f i ca t ions  (o rgan ized by  Pat  t t lh i te ) ,  bond funds
are defined as the FRB category enti t led "bond funds. " 0ver 1976-1982, bond
funds  are  de f ined as  the  sum o f  "mun ic ipa l  ( long- te rm)  bond"  and "bond"  funds .
Us ing  the  FRB c lass i f i ca t jon  sys tem f rom 1983 to  the  present ,  bond funds  are
def ined to  inc lude the  fo1  low ing  lenmoney marke t ,  mutua l  fund assets :  s ta te
( long- te rm) ,  o ther  mun ic ipa l  ( long- te rm) ,  income bond,  government ,  GNMA,
g loba l  bond,  and h igh  y ie ld  bond.  Cur ren t  FRB ca tegor ies  o f  funds  tha t  a re
genera l l y  b lends  o f  bonds  and equ i t ies  inc lude:  f lex ib le  por t fo l io ,  ba lanced,
and income-mjxed funds .  Mixed funds  jnc lude ICI  mutua l  fund ca tegor ies  whose
def in i t jons  have changed over  t ime.  Equ i ty  funds  were  de f ined to  inc lude
these mixed funds  p lus  the  fo1  low lng  FRB non-MI ,4MF ca tegor ies :  aggress ive
growth ,  g rowth ,  g rowth  and income,  p rec ious  meta ls ,  in te rna t iona l  ,  g loba l
equ i ty ,  income equ i ty ,  and op t ion  income.
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market crash of 1987 and then remained f lat unti l  iate-1990. l lore recently,

equ i ty  funds  have grown rap id ly  as  inves tors  have reac ted  to  dec l in ing  y ie lds

on shor t - te rm debt  secur i t ies  and smal l  t i rne  depos i ts .

As i l lustrated in Figure 5, bond funds showed modest growth over the

late 1970s and early 1980s. They then grew rapidly during 1985-86, then were

about f lat over 1987-1989, and then began growing rapidly in early 1991 ,

0ver  I985:Q1-1986:Q4,  bond fund ou ts tand ings  (SA)  a t t r ibu tab le  to

househo lds  ( Ic I  da ta)  rose  by  $143.4  b i l l i on  compared to  a  $80.4  b i l l i on

' inc rease in  overa l l  ho ld ings  o f  government  ( less  sav ings  bonds)  and tax  exempt

secur i t ies  p1  us  corpora te  bond ho ld ings  (F1ow o f  Funds da ta ,  NSA) .  These da ta

suggest that much of the surge in bond funds during the mid-1980s ref lected

subs t i tu t ion  f rom d i rec t l y  he ld  bonds to  bond mutua l  funds .  Th is  hypothes is

is  cons is ten t  w i th  then ex is t ing  tax  incent ives  tha t  encouraged househo lds  to

sh i f t  funds  f rom long- te rm f inanc ia l  asse ts  to  IRA 's ,  fo r  wh ich  mutua l  funds

tended to  be  more  a t t rac t i ve  sav ings  veh ic les  as  d iscussed ear l ie r .

A f te r  the  Tax  Reform Act  o f  1986 severe ly  res t r j c ted  the  e l ig ib i l i t y

requ i rements  fo r  IMs in  1987,  bond fund ho ld ings  urere  l i t t le  changed up

through the  la te -1980s.  A l though bond fund in f lows have recent ly  acce le ra ted ,

the  cur ren t  spur t  d i f fe rs  f rom tha t  o f  the  rn id -1980s.  Over  1990:Q3-91:Q2,

bond funds  (SA)  he ld  by  househo lds  rose  $32.5  b i l l i on ,  wh i le  househo ld

ho ld jngs  o f  government  ( less  sav ings  bonds)  and tax  exempt  secur i t ies  p lus

corpora te  bonds inc reased by  9100.5  b i l l i on .  Re la t j ve  to  the  the  mid-1980s,

these da ta  suggest  tha t  the  acce le ra t jon  in  bond fund ho ld ings  in  the  ear ly

1990s main ly  re f lec ted  subs t j tu t ion  away f rom nonbond assets  (e .9 . ,  | | |2

depos i ts )  ra ther  than sh i f t s  away f rom d i rec t  bond ho ld ings .

Indeed, the most recent surge ' in bond funds appears to ref lect shif ts
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f rom M2 depos i ts .  Some o f  these in f lows l i ke ly  came f rom smal l  t ime depos i ts ,

wh ich  have been been dec l in ing  sharp ly  in  l99L In  add i t ion ,  s ince  the  cos ts

of transferr ing assets between bonds and l lMl. lFs within an asset management

account are small ,  one would expect that some substj tut ion between l . l2 and

bonds would occur more specif ical ly between bond and money market funds.

Cons is ten t  w i th  th is  v iew,  s t rong bond in f lows over  1990-91 have co inc ided

with weakness in l ' l l i lMFs as shown in the bottom panel of Figure 6. Although

bond funds  are  s t i l l  smal l  re la t i ve  to  the  s tock  o f  1112,  the i r  recent  rap id

growth may account for some of the recent unusual weakness in the growth rate

of 1i12 as suggested by anecdotal evidence (see Clenrents l99l).

Adjusting Bond Funds for Substi tut ion with Direct Bond Holdings

To the  ex ten t  tha t  the  mid-1980s surge  in  bond funds  l i ke ly  re f lec ted

substi tut jon away from direct ly held bonds, l12 is unaffected. To better gauge

substi tut jon effects between l ; |2 and bond funds, a substi tut ion-adjusted, bond

fund adjustment (BF) was added to M2 to produce the series 'SBFM2." BF was

ca lcu la ted  as  the  d i f fe rence be tween to ta l  househo ld  bond fund ou ts tand ings

and cunu la t i ve  bond fund in f lows a t t r ibu tab le  to  subs t i tu - t ion  away f rom

di rec t  bond ho ld ings  (BFS) ,  Deta j l s  about  the  cons t ruc t ion  o f  BF and BFS are

prov jded in  Append ix  A .  In  add i t jon  to  SBFM2 ( "subs t i tu t ion  ad jus ted ,  bond

fund adjusted M2"), two other mutual fund adjusted M2 series were created.

One simply adds total household bond funds to M2 (BFlvlz), and the other adds

equ i ty  and subs t i tu t ion  ad jus ted  bond funds  to  M2 (BEFMZ) . r0

10 To conserve space, results using only 3 bond/equity fund adjusted 1rl2
ser ies  a re  p resented  in  the  tab les .  Add ing  to ta l  househo ld  bond and equ i ty
funds to M2 produced an aggregate that was even less explainable than BEFllZ
and the  cur ren t  de f in i t ion  o f  1 r l2 ,  A lso  no te  tha t  because equ i ty  funds  and
d i rec t ly  he ld  equ i ty  rose  together  dur ing  the  1980s,  i t  was  imposs ib le  to
ad ius t  equ i ty  funds  fo r  any  subs t i tu t ion  away f rom d i rec t  equ i ty  ho ld ings
a long the  l ines  tha t  subs t i tu t ion  ad jus tments  to  bond funds  were  made.
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Accounting For Recent ilz Growth

Using the FRB model of M2 as a benchnark, this study estimates M2 and M2

adjusted for nutual fund inf lows. Three mutual fund adjusted l , l2 series were

eva lua ted :  these used to ta l  househo ld  bond funds  (BF l i ' |2 ) ,  subs i i tu t jon

adiusted bond funds (SBFli lz),  and equity plus substi tut ion adjusted bond funds

(BEFM2) .  Th js  approach was taken because the  r i sk iness  o f  equ i ty  re tu rns  may

make equ i ty  funds  less  subs t i tu tab le  fo r  M2 depos i ts  than are  bond funds .  The

bond and equjty adjustments also enable one to assess the advantage of

internal izing any substi tut ion between these two types of funds.

The procedure  used in  c rea t ing  these ser ies  imp l ic i t l y  makes the  s t rong

assumption that any estimated changes in bond or equity funds completely

represented  subs t i tu t ion  e f fec ts  w j th  l ; |2  depos i ts .  Th is  s t rong assumpt ion  is

not too unreasonable given results from an August l99l Federal Reserve Survey

(Sen ior  F inanc ia l  0 f f i cer  Survey) .  0 f  the  la rge  banks  in  th is  survey  who

characterized retai l  deposit growth as unusually weak between May and July

1991, the rnost frequently ci ted reason for this weakness r iere "returns on

nondepos i t  ins t ruments ,  such as  bond funds  or  Treasury  secur i t ies . l l  Never -

the less ,  because o f  the  s t rong jmp l ic i t  subs t i tu t ion  assumpt ion  and because

the mutual fund estimates include assets in IRA/Keogh accounts (which are not

in  M2) ,  the  mutua l  fund ad jus tments  a re  bes t  v iewed as  y ie ld ing  upper  bound

estimates of the impact of bond and total mutual fund inf lows on M2 growth.

Coef f i c ien t  es t imates  us ing  the  Fed 's  M2 mode i  and mutua l  fund da ta  a re

presented  in  Tab le  l .  The sample  pen iod  beg ins  in  1976:Ql  because mutua l  fund

11 Furthermore, in a survey conducted by National Securit ies & Research
Corp. duning the summer of 1991, over 90% of surveyed mutual funds indicated
that net inf lows from households came part. ial ly at the expense of l i lMl, lFs and
bank depos i ts ,  wh i le  50% ind ica ted  tha t  some o f  the  ne t  in f lows came f rom
subst j tu t ion  ou t  o f  insurance company assets  (see C lements  (1991) ,  p .  Ca) .



l 4

data start in 1975:Ql and because the Fed's error correction model uses a few

lags of the dependent variable. The Fed's l l2 equation is an error-correct i  on

mode l  wh ich  uses  GNP as  a  long- run  "sca le"  var iab le ,  consumpt ion  expend i tu res

as a short-run scale variable, and the spread between the weighted average

yjeld on MZ components and the 6-month Treasury rate as the opportunity cost

of money (for further discussion of this model ,  see l i ' loore, Porter, and Small

(1990) ) .  For  cons is tency ,  the  we igh ted  average y ie lds  on  the  mutua l  fund

adjusted M2 series were calculated to ref lect the opportunity cost of mutual

funds, The opportunity cost of mutual funds was set equal to zero on grounds

tha t  these funds  l i ke ly  y ie ld  the  marke t  ra te  o f  re tu rn  on  assets  hav ing

sjmilar market, credit  and prepayrnent r isks. The R2's of the two bond fund

adjusted series are somewhat better than those of the standard M2 series for

the  fu l l  sample  (1976:Ql -91 :Q4) ,  w i th  the  subs t i tu t ion-bond ad jus ted  ser ies

yielding the best f i t .  By contrast, the bond and equity fund adjusted model

y je lds  a  s l igh t ly  v {o rse  f i t  than  the  regu la r  M2 mode l  ,  l i ke1y  re f lec t ing  tha t

equity funds are nuch less substi table for l l |2 than are bond funds,

Tab le  2  p resents  in -sample  res idua ls  fo r  the  subsample  per iod  1990:Q3-

91 :Q4.  Cons is ten t  w i th  the  in -samp le  resu l t s ,  the  S ,S .E . ' s  o f  the  two  bond

ad jus ted  M2 ser ies  a re  ?6% and 29% lower  over  th is  per iod  than the  S.S.E.  o f

the unadjusted M2 series, respectively. The bond and equity adjusted 1i '12 model

a l  so  produces  a  lower  S ,S.E.  over  th is  subsample  per jod  (9% lower )  than the

Fed 's  M2 node l  .  One opera t iona l  de f in j t ion  o f  the  "miss ing  l ' l |2 "  i s  the  average

growth  ra te  shor t fa l l  o f  the  four  ac tua l  142 ser ies  over  1990:Q3-91:Q4.  These

resu l ts  ind jca te  tha t  add ing  subs t i tu t ion-ad jus ted  bond funds  accounts  fo r

about 27% of the "missing l . l2;" adding total household bond funds, for 28% of

the  "miss ing  M2; "  and add ing  equ i ty  and subs t i tu t ' ion-ad jus ted  bond funds
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accounts for about 43% of the "rnissing M2." 0f course, each mutual fund

ad jus tment  imp l ic i t l y  makes the  s t rong assumpt ion  tha t  a1  I  por t fo l io  subs t i -

tu t jon  invo lv ing  bond and/or  s tock  funds  are  comple te ly  in te rna l i zed  w i th in

the j r  expanded de f in i t ions  o f  1 .12 .  For  th is  reason,  these es t imates  are  bes t

v iewed as  upper  bounds.  Even w i th  th is  qua l  i f i ca t ion  in  mind ,  bond and equ i ty

funds  can po ten t ia l  l y  account  fo r  on ly  a  smal l  par t  o f  the  "miss ing  [ t l2 . "

Th is  resu l t  l i ke ly  re f lec ts  th ree  th ings .  F i rs t ,  the  "miss ing  M2"  began

appearing jn 1990:Q3, whereas bond and equity fund inf lows were not substan-

t ia l  un t i l  the  spr ing  o f  1991.  Second,  i f  1 '12  is  becoming less  a t t rac t i ve  to

inves tors  because o f  t roub les  in  the  bank ing  and th r i f t  indus t r ies ,  bond and

equity mutual funds are not the only alternatives to holding 1l|2. Th.ird, even

though simply adding bond and equity funds to l '12 may appear to amount to at

leas t  ha l f  o f  the  "m iss jng  M2"  in  l99 l :H l ,  such  a  ca lcu la t jon  i s  m is lead ing .

One reason is that only three-fourths of bond and equity funds are

non ins t i tu t iona l  ho ld ings .  Another  i s  tha t  because these assets  have lower

oppor tun i ty  cos ts  than M2 depos i ts ,  add ing  them to  1 i12  in  a  log ica l  l y

consistent manner means that the opportunity cost of this new aggregate is

lower than that of 1t12. Hence, even though the growth rate of bond and/or

equity adjusted M2 may be higher than that of M2, so is the estimated growth

rate of the adjusted series. As a result of both effects, the degree to which

any  es t imated  shor t fa l l s  in  the  ad jus ted  M2 ser ies  a re  smal le r  than the  es t i -

mated shor t fa l l s  in  M2 is  sna l le r  than the  ex ten t  to  wh jch  bond and/or  equ i ty

fund addit ions would boost the qrowth rate of an exnanded definit ion of ! , |2,

4. Hhy RTC Resol uti ons ltlay Af fect l'12 and Create a "l,li ss i ng" il2 Probl en

This section reviews three hypothetical explanations for how RTC
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c los ings  o f  inso lvent  th r i f t s  can  c rea te  a  "miss ing  M2"  phenomenon.  F i rs t ,

one RTC-based exp lanat ion  is  eva lua ted ,  and is  shown not  to  be  log ica l l y

cons is ten t .  Then,  the  two po ten t ia l  RTC e f fec ts  ment ioned in  the  in t roduc t ion

are  d iscussed in  more  de ta i l ,  These two exo lanat ions  are  shown to  be

p laus ib le ,  and how to  empi r i ca l l y  tes t  fo r  these e f fec ts  i s  a lso  d iscussed.

one Non-Explanation For How RTC Can Create a ,'l'lissing Jl2u Phenomenon

One hypothes is  j s  tha t  the  "miss ing  M2"  s imp ly  re f lec ts  tha t  th r i f t

assets are no longer funded with M2 deposits and are now funded by Treasury

debt through the RTC (see Fanell  and McNamee (i991)). However, th' is argument

js  no t  a  cons is ten t  exp lanat ion  fo r  the  fo1  low ing  fundanenta l  reason.  Namely ,

j t  does  no t  exp la in  why the  fo rmer  depos i to rs  a t  these reso lved th r i f t s  do  no t

re inves t  the i r  funds  in  H2 depos i ts  to  an  ex ten t  no t  cap tured  in  M2 mode ls .

Specif ical ly, under RTC procedures, former depositors are compensated in

one o f  two ways .  E i ther  they  are  pa id  d i rec t l y  by  the  RTC or  the i r  account  i s

purchased by  a  hea l thy  bank  or  th r i f t  wh ich  can then rese t  the  depos i t  ra te

a f te r  p rov id ing  a  two-week no t ice  and a l low ing  depos i to rs  the  op t ion  o f

w i thdrawing  smal l  t ime depos i ts  i f  the  ra te  j s  rese t .  Thus ,  these depos i to rs

are  faced w j th  the  cho ice  o f  inves t ing  these funds  e i ther  in  M2 assets  o r

non l ' |2  asse ts ,  and th is  exp lanat ion  does  no t  exp la in  why they  shou ld  sh i f t  away

from 112 deposits in ways not ref lected in money dernand rnodels.

I f  the  RTC's  ac t ions  reduced the  demand fo r  M2 fund ing  by  the  th r i f t  and

bank ing  indus t r ies ,  then M2 growth  shou ld  have s lowed because depos i t  ra tes

wou ld  have fa l len  re la t i ve  to  marke t  ra tes .  But  th is  e f fec t  shou ld  have been

reflected in spreads between market and deposit interest rates, which are

typ ' i ca1  1y  used to  measure  l '12 's  oppor tun i ty  cos t .  Th is  in  tu rn  imp l ies  tha t

predjcted l , l2 growth should have slowed with actual M2 growth. Hence, this
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asset - fund ing  exp lanat ion  is  no t  a  cons is ten t  exp lanat ion  fo r  "miss ing  M2, "

Two Plausible RTC-Based Explanations for the ul, l issing l , l2*

RTC activi ty can plausibl ly affect M2 growth in two lrays that are not

ref lected in standard money demand variables. First,  when the RTC closes an

ins t i tu t ion ,  i t s  ac t ions  fo rce  depos i to rs  to  reassess  the i r  l l |2  ba lances

because e i ther  the  RTC pays  them d i rec t l y  and c loses  the i r  accounts ,  o r  se l l s

the  depos i ts  to  another  ins t j tu t ion  wh ich  has  the  r igh t  to  rese t  depos i t  ra tes

a f te r  p rov id ing  a  two week no t ice .  For  th js  reason,  the  M2 ba lances  o f  such

depos i to rs  a re  1 ike ly  to  more  qu ick ly  ad jus t  to  changes in  M2 oppor tun i ty

costs than under normal cjrcumstances. According to industry sources, most

cases  where  smal I  t ime ra tes  are  rese t  invo lve  "b rokered"  snra l I  t ime deoos i ts .

These accounts are often arranged by brokerage houses for investors who shop

for the highest rates, and are often viewed as not entai l  ing much of a

re1 at ionship between banks and depositors. By contrast, industry sources

indicate that nonbrokered small  t ime accounts that are sold by the RTC are

less  l i ke ly  to  be  rese t  because purchas ing  ins t i tu t jons  want  to  acqu i re  a

re la t ionsh ip  w i th  depos i to rs  who are  less  ra te  sens j t i ve .

As  a  resu l t  o f  ac tua l  "ca l l s "  o f  smal l  t ime accounts ,  the  shor t -  to

medium-term adjustment of l ' |2 to changes in i ts opportunity cost may not be

adequately est imated using an error-comectjon model with conventional money

demand var iab les .  Th is  re -equ i l  ib ra t jon  e f fec t ,  wh ich  apr io r i  can  e i ther

boost or depress M2 growth, can create a "mjssing l l2" problem in the early

1990s because s rna l l  t ime accounts  in i t ia ted  a t  bankrupt  th r i f t s  dur ing  the

la te  1980s are  be ing  premature ly  "ca l led"  in  a  per iod  o f  lower  in te res t  ra tes .

As  a  resu l t ,  the  dec l  ine  jn  sna l l  t ime depos i t  ra tes  and the  pace o f  nomina l

ac t iv i t y  (GNP)  s ince  the  la te -1980s can lead to  a  much qu icker  ad jus tment  in



l 8

smal l  t ime and 1 '12  ba lances  than ' in  the  pre-RTC days ,  Empi r i ca l l y ,  th is  "ca l l "

effect may be tracked in an i t2 grov', th rate spec' i f icat ion by the vo1ume of

depos i ts  a t  newly  reso lved ins t i tu t jons  in  two poss ib le  ways :  (a )  as  an

independent  var iab le  wh ich  is  imp l ic i t l y  in te rac ted  w i th  an  oppor tun i ty  cos t

var iab le (s ) ,  o r  (b )  as  an  ex t ra  independent  var iab le  tha t  i s  d i rec t l y

in te rac ted  w i th  a  long- run  oppor tun i ty  cos t  var iab le .

The resolut ion process can also create a "missing M2" phenomenon by

creating uncertainty about deposit yields which depresses the dernand for M2.

Depos i to rs ,  espec ia l l y  those who shop fo r  h igher - than normal  y ie lds  (o f ten

through brokers ) ,  face  a  repr ic ing  r i sk  tha t  a r ises  because the  h igh  y ie ld

earned on  depos i ts  ( fu l1y  covered by  depos i t  insurance)  a t  a  t roub led  th r i f t

e i ther  nay  be  lowered ( repr iced)  by  a  purchas ing  ins t i tu t ions  or  w i l l  no

longer  be  in  e f fec t  i f  and  when the  RTC d i rec t l y  re imburses  depos i to rs .

As  a  resu l t  o f  inc reased uncer ta in ty  over  nomina l  depos j t  y ie lds ,

convent iona l  measures  o f  M2 's  oppor tun i ty  cos t  do  no t  cons is ten t ly  t rack  i t s

true opportunity cost. For example, i f  a credit-r ' isk free market rate exceeds

the stated average yield on M2 balances by a given amount in an environment of

RTC resolut ions, the same spread in a pre-RTC environment would not

necessar i l y  mean tha t  the  t rue  oppor tun i ty  cos t  o f  M2 was ident ica l  in  bo th

per iods .  Indeed,  jn  th is  example ,  when inves tors  fac to r  in  the  ca l l  r i sk

posed by the RTC, the true opportunity cost of I ' , |2 is higher in the RTC

environment. Thus, cunent spreads between the average rate pajd on l '12

balances and market interest rates have understated M2's opportunity cost

since the RTC became very active. By understat ing the apparent opportunity

cost of M2 in this way, most M2 models have overestimated l i '12 grohrth, thereby

g iv ing  r i se  to  a  miss ing  M2 phenomenon.
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5. lleasuring RTC Effects on ll2

Empi r i ca l l y ,  i t  i s  d i f f i cu l t  to  measure  th is  "ca l l  "  r i sk  because

househo lds  are  adapt ing  to  a  new reg ime and the  marke ts  have had l i t t le

history to assess this r isk, However, the effects may be loosely proxied by

the volume of deposits at newly resolved thrj f ts. I ' lany depositors (and

economists) may not become aware of these new risks unti l  the RTC resolves

the i r  depos i ts  o r  those o f  peop le  they  know because w i th  depos i t  insurance,

they falsely assume they need to know nothing nore than posted deposit rates.

To assess the irnpact of RTC activi ty on M2, the Fed's l t l2 model was

modi f ied  in  th ree  ways ,  The f i rs t  (mode l  2 )  adds  a  var iab le  measur ing  the

quar te r ly  average vo lume o f  recent ly  se ized depos i ts  a t  c losed th r i f t s

(RTCDEP). The second and third (models 3 and 4) add terms (RTC0C and RTCDOC)

which respectively interact RTCDEP with an 112 opportunity cost term and the

f i rs t  d i f fe rence o f  th is  var iab le  to  see i f  RTC ac t iv i t y  a f fec ts  the  long- run

or  shor t - run  e l  as t i c i t y  o f  l ' |2  w i th  respec t  to  i t s  oppor tun i ty  cos t .

RTCDEP was calculated in several steps to create a vaniable comparable

t0  the  way MZ growth  ra tes  are  typ ica l l y  ca lcu la ted .  Two spec i f i c  cons idera-

t ions  were  taken in to  account .  F i rs t ,  the  growth  ra te  o f  M2 usua l ly  i s

measured based on quarterly averages of month average balances. For thjs

reason,  a  once-and- fo r -a1  1  depos i t  runof f  in  the  f j rs t  month  o f  a  quar te r

depresses H2 growth that quarter by a greater magnitude than does a comparable

dec l  ine  in  the  th i rd  month .  Second,  due to  quar te r -  averag i  ng ,  jn f lows occur -

' ing  in  quar te r  t - l  a re  1 ike1y  to  have a  grea ter  impact  on  the  quar te r ly  M2

gro l r th  ra te  in  the  fo l low ing  quar te r  ( t ) .  Thus ,  reso lu t ions  o f  depos i ts  tha t

occur in one quarter can affect the growth rate of the fol lowing quarter. For

th is  reason,  the  impact  o f  depos i t  reso lu t ions  on  quar te r ly  l i l 2  g rowth  is  bes t
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measured j f  the  var iab le  RTCDEP is  de f ined as  the  chanqe in  the  quar te r ly

average level of current and prior RTC resolut ions rather than by the

contenporaneous vo lume o f  depos i ts  a t  newly  reso lved th r i f t s .

Reflect ing these considerations, RTCDTP and RTCoC were constructed in

severa l  s teps  us ing  ava i lab le  month ly  da ta  on  to ta l  depos i ts  a t  th r j f t s

reso lved by  RTC. l?  F i rs t ,  the  month ly  vo lune o f  depos i ts  a t  newly  c losed

thri f ts (RTC) was converted jnto a nonth average effect by dividing i t  by 2

(i .1RTC). Next, these month averages v,rere converted into quarterly average

in f lows (QRTC)  bV we igh t ing  the  month  average f lows by  1 ,2 /3 ,  and l /3  fo r  the

f i rs t ,  second,  and th i rd  months  respec t ive ly .  In  the  th i rd  s tep ,  a  quar te r ly

average cumulated stock of resolved deposits (RTCDEP0) was created by adding

the  cumula ted  sum o f  reso lved depos i ts  in  p r io r  quar te rs  (CUMRTC)  w i th  the

quar te r ly  average leve l  o f  newly  reso lved depos i ts  (QRTC) .  Nex t ,  RTCDEP was

ca lcu la ted  as  the  f i rs t  d i f fe rence in  RTCDEP0.  (See Tab le  3  fo r  da ta  and

Append ix  B  fo r  fo rmulas . )  F i f th ,  RTCOC was c rea ted  by  mul t ip ly ing  RTCDEP wi th

the lagged opportunity cost of M2 deposits (0C) defjned as the dif ference

between the three-month Treasury bi l l  rate and the weighted average return on

M2 ba lances .13  F ina l l y ,  RTCDOC was c rea ted  by  mul t ip ly ing  RTCDEP wi th  the

contemporaneous f i rs t  d i f fe rence o f  M2,s  oppor tun i ty  cos t  (0C) .

I t  shou ld  be  no ted  tha t  s ince  1989:Q3,  the  var jab le  RTCDEP has  genera l  1y

been la rger  than the  es t imated  quar te r ly  shor t fa l l  in  112 growth  ( in  b i l l i ons)

produced by the FRB model of M2. This suggests that at least some of the

reso lved depos i ts  were  kept  w i th in  l ' 12 ,  wh i le  some o f  the  depos i ts  were  l i ke ly

12 The au thor  owes a  spec ia l
Reserve Board staff who comoiled

13 Th is  was done in  o rder  to
cor rec t ion  mode l  o f  M2 wh ich  laqs

debt to Ri chard Anderson
these month ly  da ta .

compare  resu l  ts  w i th  the
the  log  leve l  0C te rm by

of the Federal

Fed' s emor
one quarter.
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i nves ted  in  nonM2 assets .

6. RTC Estimation Resul ts

The impact of RTC activi ty was assessed by estimating four versions of

the  Fed 's  e r ro r -  cor rec t  i  on  mode l  o f  M2 over  the  per iod  1976:Q1-91:Q4.  In

order to compare RTC and mutual fund results, the sample period used also

beg ins  in  1976:Ql . ra  Because RTC d id  no t  beg in  c los ing  th r i f t s  un t i l

1989:Q3,  the  RTC var iab les  prov ided jn  Tab le  3  a l l  take  the  va lue  0  p r io r  to

1989:Q3.  As  a  resu l t ,  var ia t ion  in  the  RTC prox jes  occurs  in  on ly  n ine

quar te rs ,  wh ich  e f fec t i ve ly  nakes  j t  un feas jb le  to  conduct  s imu la t ions  l ' t i th

RTC var iab les .  Thus ,  the  resu l ts  shou ld  be  v iewed w i th  caut ion .

As  repor ted  in  Tab le  4 ,  resu l ts  f ron  mode l  2 ,  wh ich  s imp ly  adds  RTCDEP

to  the  Fed 's  M2 mode l  ,  ind ica te  tha t  th is  var iab le  (wh ich  is  the  change in  the

quar te r -average leve l  o f  depos i ts  a t  RTC reso lved th r i f t s )  i s  negat ive ly  and

s ign i f i can t ly  re la ted  to  M2 growth .  The negat ive  bu t  ins ign i f i can t

coef f i c ien t  on  RTC0C in  mode l  3  imp l ies  tha t  the  sens i t i v i t y  o f  M2 to  i t s

oppor tun i ty  cos t  i s  no t  s ign i f i can t ly  he igh tened by  RTC ac t iv i t y .  In  mode l  4 ,

RTCD0C is  marg ina l  1y  s ign i f i can t ,  w i th  a  pos i t i ve ,  ra ther  than the  hypothe-

s ized negat ive  s ign .  Cons is ten t  w i th  the  s ign i f i cance leve ls  o f  RTCDEP,

RTCOC, and RTCDOC, the ful l-sample R2 (corrected) of model 2 (.828) js better

than tha t  o f  the  FRB mode l  ( .780) ,  wh i le  those o f  mode ls  3  and 4  ( .787 and

.794)  a re  on ly  s l igh t ly  be t te r .  Another  in te res t ing  f ind ing  is  tha t  l r12  emor-

cor rec ts  to  des i red  leve ls  a t  fas te r  speeds in  mode ls  2 ,3 ,  and 4  (25%,  20%,

and 22% per  quar te r ,  respec t ive ly )  than in  the  FRB mode l  (19% per  quar te r ) .

ra The qual i  tat i  ve
s im i la r  us ing  a  longer

resu l  ts  wi  th
sampl e per i od

resoect to the three RTC variables were
(1964 :Q l -91 :3 ) .
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Although the R'of model 2 is somewhat better than that of the FRB

model  ,  i t  i s  impor tan t  to  no te  tha t  any  improvement  in  fu l l -sample  f i t  i s

l i ke ly  l im i ted  by  the  shor t  in te rva l  dur ing  wh ich  the  RTC was ac t ive ,  and thus

tha t  any  RTC e f fec t  i s  I i ke ly  to  show up in  recent  years .  Th is  po in t  i s  borne

out by the in-sample emors from the models during the period when the RTC v{as

ac t i ve  (see  Tab le  5 ) .  0ver  1990 :Q3-91 :Q4,  the  S .S .E . ' s  o f  node ls  2 ,  3 ,  and  4

are 42% lower, 2% lower, and 12% higher than that of the FRB model ,  respect-

i ve ly .  In  add i t ion ,  the  "miss ing  M2"  i s  measured by  the  average es t imated

growth  ra te  shor t fa l I  over  1990:Q3-91:Q4,  then the  RTC var iab les  in  mode ls  2 ,

3, and 4 account for 83%, 37%, and 44% of the "missing" H2, respectively.

Look ing  across  Tab les  4  and 5 ,  severa l  conc lus ions  emerge.  F i rs t ,

node ls  3  and 4  ind ica te  tha t  the  ne i ther  the  long- run  nor  the  shor t - run

responsiveness of M2 to changes in i ts measured opportunity cost are

s ign i f i can t ly  he igh tened by  RTC ac t iv i t y  ( the  coef f i c ien t  on  RTCD0C has  the

wrong s ign  and is  ins ign i f i can t ) .  Second,  mode l  2  p roduces  the  bes t  fu l l -

sample  f i t  o f  the  th ree  a l te rna t ive  mode ls ,  and er ro r -comects  fas te r  than

mode ls  3  and 4 .  Th i rd ,  mode l  2  po ten t ia l  l y  accounts  fo r  much more  o f  the

miss ing  M2 than e i ther  mode l  3  o r  mode l  4 .  I t  shou ld  be  no ted  tha t  the

performance of model 2 is consjstent with the hypotheses that RTC actions

crea te  a  miss ing  M2 phenomenon d ' i rec t l y  by  c rea t ing  an  ear ly  "ca1 l "  on  h igh

y ie ld ing  smal l  t ime depos i ts  in  a  per iod  o f  lower  jn te res t  ra tes ,  and

ind i rec t l y  by  c rea t ing  a  ca l l  r i sk  on  o ther ,  no t -ye t -ca l led  depos i ts .

One reassur ing  aspec t  o f  rnode l  2  i s  tha t  j t s  coe f f i c ien ts  on  non-RTC

var iab les  (no t  shown)  a re  more  s in i la r  to  those ob ta ined by  es t imat ing  the  FRB

model up through 1989:Q4 than are those obtained by estimating the FRB model

th rough I99 I :Q4.  0 f  these var iab les ,  the  most  no tev{or thy  a re  the  er ro r
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correction, long-run opportunity cost, and short-run consumption terms.

Given that model 2 is preferable to the other RTC-modif ied l . l2 models,

the variable RTCDEP was added as a separate regressor to each of the bond

and/or equity fund adjusted M2 model s. Results indicate that the RTC variable

is  s ign i f i can t  in  a l l  th ree  mode ls ,  0 f  these mode ls ,  the  subs t i tu t ion-bond

adjusted model outperforms al l  the others in terms of ful l-sample f i t ,  as

shown by  se lec ted  s ta t i s t i cs  in  Tab le  6 ,  U i th  respec t  to  the  miss ing  M2,  the

average M2 grobr th  ra te  shor t fa l l  over  1990:Q3-91:Q4 is  .24  percentage po in ts

wi th  the  subs t i tu t ion-bond ad jus ted  mode i ,  .26  percentage po in ts  w i th  to ta l

bond funds ,  and a  somewhat  smal le r  .10  percentage po in ts  w i th  the  equ i ty  and

subst . i tu t ion-bond ad jus tments .  S imj la r  to  the  mutua l  fund regress ions  tha t

exc luded RTC e f fec ts ,  these f ind ings  ind ica te  tha t  the  subs t i tu t ion  ad jus ted

bond fund adjustments yield the most explainable monetary aggregate, but that

add ing  ' in  equ i ty  funds  seems to  account  fo r  somewhat  more  o f  the  "miss ing  M2. "

7. Concl us i  on

The c los ing  o f  th r i f t s  by  the  RTC can p laus ib ly  depress  M2 by  ac tua l l y

fo rc ing  "ca l l s "  o f  h igh-y ie1d smal l  t ime depos i ts  in  a  lower  in te res t  ra te

env i ronment  and by  c rea t ing  repr ic ing  or  p repayment  r i sk  fo r  o ther  smal l  t ime

depos i ts .  Empi r i ca l l y ,  var ia t ion  in  the  vo lume o f  depos i ts  a t  newly  reso lved

thr j f t s  can  be  cor re la ted  w i th  unexp la ined weakness  in  MZ growth  no t  on ly

because ro l l -over  e f fec ts  a re  t racked by  th is  van iab le ,  bu t  a lso  because

knowledge of the r isk to norninal rate returns may move with the level of RTC

act iv j t y  as  more  househo lds  exper ience these r i sks  f i rs t -hand.

Cons ' i s ten t  w i th  these poss ib le  e f fec ts ,  much o f  the  shor t fa l l  in  l ' , |2

growth  appears  to  be  re la ted  to  RTC ac t iv i t y ,  and regress ion  ana lys is
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ind ica tes  tha t  the  vas t  bu lk  o f  the  "miss ing  M2"  may be  assoc ia ted  w i th  th r i f t

reso lu t ions .  A l though some o f  the  "miss ing  l42"  may be  re f lec ted  in

substi tut jon by households away from retai l  deposits tol, ,ard bond and equity

nu tua l  funds ,  ' i t  i s  unc lear  to  what  ex ten t  these sh i f t s  s tem f rom RTC po l ic ies

tha t  can  p laus ib ly  reduce the  a t t rac t j veness  o f  H2 depos i ts  o r  f rom a

steepening yield curve. Moreover, bond and equity mutual funds do not appear

to  account  fo r  nore  than a  smal l  par t  o f  the  "miss ing  M2. "

t lh i le  the  resu l ts  ind ica te  tha t  equ i ty  funds  are  no t  good subs t i tu tes

fo r  M2 thus  fa r ,  the  f ind ings  never the less  ind ica te  tha t  bond funds  are  an

important substi tute for M2 balances on two grounds. First,  bond funds have

charac ter js t j cs  s imi la r  to  those o f  H2 ba lances .  Second,  because a  bond fund

adjusted M2 aggregate js more explainable than the current definit ion of I ' , |2,

i t  appears that an expanded aggregate internal izes substi tut ion between bond

funds  and M2.  Never the less ,  the  resu l ts  ind ica te  tha t  in  cons ider ing  an

expanded M2 aggregate, i t  is empir ical ly important to separate out bond fund

in f lows assoc ia ted  w i th  sh i f t s  ou t  o f  d i rec t  bond ho ld ings .

Th is  s tudy 's  f ind ings  suggest  tha t  the  case o f  the  "miss ing  M2"  has  sorne

s imi la r i t y  to  two prev ious  ep isodes  o f  "miss ing  money"  in  be ing  l  inked to

regu la t ions .  The f i rs t  "case o f  the  'm iss ing  money" '  iden t i f ied  by  Go ld fe ld

(1976 (weak Ml  and demand depos i t  g rowth  in  the  mid-1970s)  has  been l inked to

two factors. One stemmed from busjnesses switchjng from dernand deposits to

overn igh t  RPs spur red  by  h igh  in te res t  ra tes  and the  proh ib i t jon  on  in te res t

on  bus iness  depos i ts  (see  T ins ley ,  Gar re t t ,  and Fr ia r  (1981) ) .  The o ther

s temmed f rom dec l  jnes  in  compensat ing  ba lances  (bus iness  demand depos i ts )  tha t

owed to shif ts away from bank loans to commercial paper. These shif ts in

bus iness  c red i t  sources  were  induced by  banks  ( l )  ra t ion jng  c red i t  dur ing  a
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per iod  o f  Reg Q induced d is in te rmed ia t ion ,  and (2 )  pass ing  a long the

he igh tened cos t  o f  reserve  requ i renents  dur ing  a  per iod  o f  h igh  in te res t  ra tes

(see Duca (1992) ) .  Dur ing  the  la te  1970s and ear ly  1980s ,  a  "miss ing  M2"

phenomenon appeared as high market interest rates coupled with Regulat ion Q

ce i l ings  on  depos i t  ra tes  drove househo lds  away f rom bank  t ransac t ions

depos i ts  toward  money marke t  mutua l  funds  (MMMFs) .  Th is  case o f  the  miss ing

money was solved by later adding MMli lFs (and Mt4DAs) to M2, which internal ized

any substi tut ion between MMMFs and other l t12 components. The current missing

money ep isode can a lso  be  in te rpre ted  as  ar is jng  f rom the  chang ing  impact  o f

regu la t ions .  Spec i f i ca l l y ,  the  RTC's  ac t ions  can be  v iewed as  remov ing  the

depos i t  insurance subs i i l y  ind i rec t l y  pa jd  by  taxpayers  to  jnves tors  ho ld ing

h igh  y ie ld ing  accounts  a t  t roub led  th r i f t s .

A l though resu l ts  l ink  the  "miss ing  M2"  to  RTC ac t jv j t y ,  the  shor t  sub-

sample  per iod  o f  RTC ac t iv i t y  rnakes  th is  s tudy 's  f ind ings  sub jec t  to  qua l i f i -

ca t ion .  Never the less ,  the  resu l ts  suggest  tha t  un t i l  i t s  comple t ion ,  the

thr i f t  reso lu t ion  process  cou ld  cont inue to  c rea te  a  "mjss ing  M2"  phenonenon

by caus ing  convent jona l  oppor tun i ty  cos t  var iab les  to  unders ta te  M2 's  t rue

oppor tun i ty  cos t  and by  fo rc ing  ac tua l  "ca l l s "  o f  h igh  y ie ld  ( typ ica l l y

brokered)  smal l  t ime accounts .  These f ind ings  do  no t  imp ly  tha t  the  RTC is

incomect iy  hand l  ing  depos i ts  when reso lv ing  bankrupt  th r i f t s ,  bu t  ra ther

simply suggest that RTC activi ty is affeit ing H2 growth in ways not captured

in  convent iona l  money mode ls .  An . impor tan t  imp l  i ca t ion  is  tha t  in  o rder  to

loosely infer the general pace of economic activi ty frorn M2, M2 may need to be

v jewed in  con junc t ion  no t  on ly  w i th  spreads  be tween marke t  and depos i t

in te res t  ra tes ,  bu t  a lso  w i th  the  pace a t  wh ich  the  RTC reso lves  depos i ts .
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Growth RatesTab le  1 :  Resu l ts  o f Es t imat ing  M2 (Sanp ' le  Per iod  1976:Ql -1991 :Q4)

Mode'l

Var i  ab l  e

Constant

T IHE

I og ( l l |2.-. ,  )  -1og (GNPAVt-r )

Del ( l  og (EPCENt)

De1 (1og(EPCEN.- , ' )

De1 ( iog(EPCEN.- r )

Log (0C._, '  )

De1 (1og(0C.)

De l  (1og(M2. )  ) ._ , '

DCON

DMI'IDA

DUMS3Ql

DUM83Q2

l ong-run 0C el ast i  ci  ty

S .S .E .  (Qt1y ,  no t  a  %)

R? ( corrected )

n2
- .04866*'
(  -3 .32)

- . 00031"
( -3.se)

- .19069* '
(  -4 .35)

.27959"
(3 .1e)

.17139 '
(2 .06)

.08783
(  l  .26)

- . 00914--
(  -  4 .35)

- .01161--
( -5 .24)

. 46I l9-'
(s.12)

- .01112- -
(  -3  .04 )

.01003"-
(? .e?)

.02530'-
(5 .42)

- .00673
( - r  .27  )

: .048

.0008652

.77969

Subst .Adj .
Bond Fund
Ad.i. i,tz

- .06664"
( -4 .18)

- .00013'
( -2 .  17 l

- . 1855I"
(  -4 .  e7)

.25472*'
(3 .0e)

.17331-
(2 .1e)

.1204
(1.84)

- . ol 108"
(  -  5 .01)

- . o1 195-'
( -s .68)

. 45I56-'
(5 .27)

- .01077-'
( -3 .10)

.00813""
(?.r7)

.02436-'
(5.4e)

- .00696
( -  1 .40)

- .060

.0007758

.79528

.00522
(  r .  ie)

Bond & Equity Simple Bond
Fund Adi. M2 Fund Adi. M2

-.08769-- -.05942--
( -4.80)  ( -3.5s)

- .00007 - .00003
(- l . lo )  ( -0 .53)

- .18923" '  - .14391"
( -s .2e)  ( -4 .38)

.tg7?4' .21504*
t2 . r7)  (2 .48)

.2?562' .t2977
(2.62)

.13467

(  r .  s7)

.13319
(  r .83)  (1 .e0)

- .o l4oo--  - .00977--
( -s .46)  ( -4 .33)

- .o l32 l ' -  - .01234.*
(  -s.5e) (  -s.46)

.44247"* .52200.-
(5.0e) (6.2 r  )
- .01204. .  - .01152.-
( -3 .10)  ( -3 .  r1)

.00565*
(2 .04)

.02408-- .02509'-
(4 .84)  (s .36)

- .00396 - .01004
( -0.7?) (-  r .es)
-  .o74 - .068

.0009824 .0008906

.75457 .78427
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Tabl e 1 (cont i nued )

Durbi n-H - .58815 - .79233 - .11087 - .7?293

**- -denotes
Del - -denotes
( t  s ta t is t ics  in  parentheses.  )

i gn i f i can t  a t  the  95% conf idence leve l .
signif icant at the 99% confidence level .
the f irst dif ference operator.

Def i  n i  t ions

EPCEN = Personal consumption expenditures, a s-run proxy for transactions.

XGNPAV = (GNP, +^ GNPt-t)/z, neasure of permanent i  ncome used as a long-run
proxj,  for transactions.

0C = Opportunity cost of |r |2 defined as the spread between the 3-month T-
b i l l  ra te  and the  average in te res t  ra te  pa id  on  M2 ba lances .

DCON = I in 1980:Q2 when the Credit Controls were in effect
- l  in  1980:Q3 ius t  a f te r  the  Cred i t  Cont ro ls  were  I i f ted

DMHDA = a dummy equal to I when I'il'|DAs were introduced in 1982:Q4.

DUHS3QI= a dummy equal to I  in 1983:Ql to contro' l  for t i lMDAs and deregulat ion'

DUM83Q2= a dummy equal to I  in 1983:Q2 to control for l ' { l ' !DAs and deregulat ion'

T IME =  t ime in  quar te rs :  1947: l  =  l ,  inc reases  by  I  each quar te r .

l lote: The fol lowing convergence restr ict ion vlas imposed:

?
I  J - r  +  the  coef f i c ien t  on  De1 ( log( l t l2 . - t ) )  =  I '

i=0

where  the  y .  a re  the  coef f i c ien ts  on  the  De l  (1og(EPCEN)- t )  te rms.  Th is
imposes on the short-run dynamic terms the same unitary elast ici ty with
reipect to transactions volume that is imposed in the long-run by- the. term
Iob(M2, - , , ) - log(XGNPAV) , - t ] ,  The re la t i ve  per fo rmances o f  Hode ls  2  and 3 '  and
[ t re - i ig i i ' f i can ie  o f  thd  l {TC var iab les  are  qua l i ta t i ve ly  s imi la r  when.  th is
restr i i t ion is not imposed, In order to use the FRB model as a benchnark for
compar ison,  th is  res t i i c t ion  is  imposed in  a l l  the  above mode ls .  In  separa te
tes ts ,  th is  res t r i c t ion  is  no t  re jec ted  fo r  each mode l  '

Note  tha t  a  negat ive  coef f i i i en t  on  [1og(142. - . ' ) -1og(GNPAV.-1) - ]  imp l ies
that M2 balances adjust (emor correct) toward their desired levels.
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Tabl e 2

In -Sample  1 t l2  Growth  Rate  Er rors  0ver  1990:Q3-91:Q4 (Sample  Per iod  76 :QI -91 :Q4)
(Percent, SMR, Negative Entr ies Reflect Ueaker-Than - Pred i  cted M2 Growth)

Subst .Ad j .  Bond &
Equi ty  S imple Bond

0uarter

1990:Q3
1990;Q4

1991 :Q l
1991 :  Q2
1991 : Q3
1991 : Q4

ItEil6-lEin-i:

Growth Rate Resi d-
ua ls  90 :Q3-91 :Q4

Average

% Mi  ss ing  l {2  exp la ined:

S .S .E .  over  90 :Q3-91  :Q4,
(Quar te r ly  ra te ) :

Total

Share  o f  M2rs  S .S .E .

lt2

-0 .96
-? .19

-0 .75
-0 .02
-3 .63
-1 .64

Bond Fund
Adi .  M2

- I .06
-2 .41

-0 .93
-0.02
-2 .85
-0 .74

-1 .83

.000139

-1 .34

27%

.000103

26% I ower

Adi. 1,,12 Fund Ad.i. 1tl2

-1 .79
-3 .17

0.  65
-0 .56
-2 .32
0.87

-1 .05

43%

.000126

9% I ower

-1 .10
-2 .29

-0 .95
-0 .04
-2 .78
-0 .76

- t .32

2S%

.000099

29% l ower
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Table 3

Changes in Quarter Average Levels of Cumulated Deposits at Resolved Thrifts
( in  b i l l ions)

Quarter

1964:Ql  -  1989:  Q2

1989 : Q3
1989 : Q4

1990:Ql
1990:  Q2
1990:Q3
1990:Q4

1991:Q l
1991 rQ2
1991 : Q3
1991 : Q4

RTCDEP RTCDEPO

00

.5 .5
9.3  9 .8

Simple  Qt ly .  To ta l  o f .
Newly Resolved Depos i  ts '

0

4 .3
15 .4
33 .6
29.7

14 .  I
29.5
63.  I
92.8

QRTC

0

.5
8.0

3.5
1t .5
7.0
5.9

8.7
6.0

19.2
3.7

1.8
8.8

7.4
38.  0
30.9
14.4

t7  .6
I2 .0
42.1
5.4

t7 .2  110.0
14.9 124.9
25.2 150.  t
26.6 176.6

Def in i t ions

RTCDEP - change in the quarterly average volune of cumulated deposits at
resolved thri f t  inst i tut ions. Main proxy for RTC effects on M2.

RTCDEPo = neasure of the quarterly average volume of cumulated deposits at
reso lved th r i f t  ins t i tu t ions  (used to  c rea te  RTCDEP) .

QRTC = quarterly average volume of deposits at newly resolved thri f ts that
occured within that quarter.

I .  Note that because resolut ions tend to occur in the third month of quarter:

i)  the quarterly average of newly resolved deposits (QRTC) is much
smal le r  than the  s imp le  sum o f  newly  reso lved depos i ts  dur ing  an  en t i re
quar te r  ( the  I  as t  co lumn) .

i i )  the potential impact of RTC activi ty during quarter t  on l '12 is
mainly felt  in quarter t+l ovri  ng to quarter - averag i  ng effects, For this
reason, the average size of RTCDEP tends to be larger than that of QRTC, and
RTCDEP sometimes surges in the quarter fol lowing a surge in QRTC.
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Tab le  4 ;  Resu l ts  o f  Es t imat ing  142 Growth  Rates  (Sample  Per iod  1976:Ql -1991 :Q4)

Vari abl e FRB Model lilodel 2 ],lodel 3 tilode l 4

constant -.04966.- -.08s33.- -.05s44-'  - .06534--
( -3 .32)  ( -s .36)  ( -3 .70)  ( -4 .0s )

T IME - .00031- -  - .00023- -  - .00027*-  - .00029"
( -3 .se )  ( -2 .86)  ( -3 .11)  ( -3 .42)

1og( l ' f2 ._ , I ) -1og(cNpAvt_1)  - .19069- -  - .24819- -  - .19502 ' -  - .2? t64*
( -4 .3s)  ( -6 .00)  ( -4 .s2)  ( -4 .e6)

Del (1og(EPCEN,) .27959. .28594-- .?7478-' .26117-*
(3 .1e)  (3 .70)  (3 .1s)  

|  
(3 .07)

Del  ( log(EPCEN,-1)  .17139 .23025-  .18259-  .2?415'
(2 .06)  (3 .07)  (2 .231 (2 .67)

Del (1og(EPCEN,-.) .08783 .090?2 .09251 .10806
(1.26)  (1 .47)  (1 .35)  ( r .se)

Log(0cr- , )  - .00914. .  - .0 t274-"  - .00942.-  - .o t tz?"
( -4 .27)  ( -6 .07)  ( -4 .46)  ( -4 .e1)

Del (1og(0C.)  - .01161. .  - .01280. '  - .01186--  - .01288- '
( -s .24)  ( -6 .46)  ( -s .43)  ( -s .80)

Del  (1og(M2.) ) . -1  .46t I9**  .38360*-  .4s012*"  .40662' -
(s .12)  (4 .83)  (5 .07)  (4 .48)

DCoN - .01112. .  - .01078--  - .01128* '  - .01666--
( -3 .04)  ( -3 .34)  ( -3 .14)  ( -3 .2e)

DMMDA .0loo3'* .00875'* .00931" .00966-
(2 .s2)  (2 .87)  (2 .73)  (z .e} )

DUM83QI .02530-- .0?487'* .02544-* .02502"
(5 .42)  (6 .04)  (s .s4)  (s .54)

DUM83Q2 - .00673 - .00227 - .00600 - .00354
(-1 .27)  ( -0 .48)  ( -1 .1s)  ( -0 .66)

RTCDEP -.00034--
(-3.es)

RTCOC

RTCDOC

I  ong- run  0C e las t ic i t y  - .048

S.S.E.  (Qt ly ,  no t  a  %)  .0008652

R2 (corrected) .77gig

-  .051

. 0006621

.82808

-  .00020
( -1 .68)

- .048

.0008196

.787t9

.00084*
(2 .16)

- .051

.0007925

.79423
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Tab le  4

- .58816

32

(conti nued )

-  I  .23570 -  .90027 - l .5711

' . -denotes  
s iqn i f i can t  a t  the  95% conf idence leve l  .- - - -denotes  
s ign i f i can t  a t  the  99% conf idence leve l .

Del--denotes the f irst dif ference operator.
( t  s ta t i s t i cs  in  paren theses .  )

Def i  n i  t ions

EPCEN = Personal consumption expenditures, a s-run proxy for transactions.

XGNPAV = (GNPr + GNP,.1)/2, measure of permanent income used as a long-run
proxj '  for trdnsacti  ons.

DIIMDA =

DUM83Q1=

DUM83Q2=

RICDEP =

RTCOC

RTCD0C =

Opportunity cost of M2 defined as the spread between the 3-month T-
bi l ' l  rate and the average interest rate paid on M2 balances.

I in 1980:Q2 when the Credit Controls were in effect
- l  in  1980:Q3 jus t  a f te r  the  Cred i t  Cont ro ls  were  l i f ted

a dummy equal to I  when l ' lMDAs were introduced in 1982:Q4.

a dummy equal to I  in 1983:Ql to control for l . l l lDAs and deregulat ion,

a dummy equal to I  in 1983:Q2 to control for l i l l ' lDAs and deregu)ation.

measure of quarter to quarter change in the quarterly avg. volume
of  cumula ted  deDos i ts  a t  reso ]ved th r i f t  ins t i tu t ions .

variable interacting RTCDEP and Log(0C,_'),  controls for whether the
long- run  oppor tun i ty  cos t  e las t i c i t y  o f  

'H2 
is  sens i t i ve  to  RTCDEP.

interacts RTCDEP and del (Log(0C)), controls for whether the short-run
oppor tun i ty  cos t  e las t i c i t y  o f  M2 is  sens i t i ve  to  RTCDEP.

TIHE =  t ime in  quar te rs :  1947:1  =  l ,  inc reases  by  l  each quar te r .

Note: The fol lowing convergence restr ict ion was imposed:

2
I  y_ ;  +  the  coef f i c ien t  on  De l  ( log(1 l |2 ,_ ' , ) )  =  l ,

i=0

where  the  y r  a re  the  coef f j c ien ts  on  the  De l  ( loq(EPCEN)- , )  tenns .  Th is
imposes on the short-run dynamic terms the same unitary elast ici ty with
respect to transactions volume that is imposed in the long-run by the term
[1og(M2,_ ' ' ) - log(XGNPAV) , . , , ] ,  The re la t i ve  per fo rmances o f  Mode ls  ?  and 3 ,  and
the  s ign i f i cance o f  the  RTC var iab les  are  qua l  i ta t i ve ly  s imi la r  when th is
restr ict ion is not imposed, In order to use the FRB model as a benchmark for
compar ison,  th is  res t r i c t ion  is  imposed in  a l l  the  above mode ls .  In  separa te
tests, this restr ict ion is not rejected for each model .

Note  tha t  a  negat ive  coef f i c ien t  on  f log(M2, - . ) -1og(GNPAV, . , ) l  imp l ies
that M2 balances adjust (emor correct) toward their desired lev'els.
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Tab le  5

In-Sample M2 Growth Rate Emors 0ver 1990:Q3-I991:Q4
(Percent, SMR, Negative Entr ies Reflect l , leaker-Than - Pred i  cted M2 Growth)

ouarter FRB ltlodel Hodel 2 lilodel 3 l.lodel 4

I990 :Q3 - .96  2 .30  .91  - .33
1990 :Q4 -2 .19  .02  - .91  -1 .12

1991 :Q l  - .75  - .44  - .52  .?6
l99 l :Q2  - ,02  - .34  - .43  - .50
l99 l :Q3  -3 .63  -2 .52  -3 .95  -4 .80
l99 l :Q4  -1 .64  - .92  -2 .02  .30

l'lemo Items:

Growth Rate Resid-
ua ls  90 :Q3-91 :Q4

Average

% Mi  ss ing  H2 exp la ined:

S .S .E .  over  90 :Q3-91 :Q3,
(Quar te r ly  ra te ) :

Total

Share  o f  FRB S.S .E .

-1 .83

.000139

-0.32

83%

.000080

42%'lower

-1 .15

37%

.000136

2% l ower

-1 .03

44%15

.000155

l2% higher

15 Not  par t i cu la r ' l y  mean ing fu l  g iven  the  " jncor rec t ly "  s igned
coeff icient on RTCDOC in model 4.
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Table 6

Selected Resul ts From
Combining RTC and Bond/Equity Fund Effects (Sample period: 1976:Ql-91:Q4)'

Sel ected
Vari abl es

I og (lrl2,_,, ) - I o9 (GNPAVI- | )

RTCDEP

I ong-run 0C el ast i  ci  ty

S .S .E .  (Qt l y ,  no t  a  %)

R2 (corrected)

- .24819"
(  -6 .00)

- .00034-*
( -3 .e5)

-  .051

.0006621

.82808

Subst .Adj .
Bond Fund
Adi. 1',12

-.23524"
( -5 .s7)

- . 00031"
( -3  .77 )
- .063

.0006075

.83676

l,lodel
Bond &
Equi ty

-.?073?'-
(  -5.  e4)

- .00023'
(  -2 .  46 )

- .077

.0008781

.77633

Simple Bond
Ad.i. ll2

- . 19011--
( -s .88)

- .00033"
( -3. se)

- .072

.0007107

.8?447

l'|emo Items:

Growth Rate Resid-
ua ls  90 :Q3-91  :Q4

Average -0.32
(avg.  FRB er ro r  =  -1 .83)

% Mi ss i ng l,l2 expl ai ned : 83%

S.S.E .  over  90rQ3-91  :Q4,
(Quar te r ly  ra te ) :

To ta l  .000080
(FRB S.S .E .  =  .000139)

Share of FRB S.S.E. 42% lower

.000053 .000050

6?7o lover 64% I ower

-0 .24

87%

.000047

66% I ower

-0 .10

95%

-0.26

86%

1. Runs add RTCDEP to l l2 and Bond/Equity Fund adjusted l ' |2 models in Table L
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Appendix A: Constructing a Substi tut ion Adjusted Bond Fund Series

This appendix describes how a bond fund series was adjusted for inf lows

from direct ly held bonds, This series, BF, was then added to M2 to construct

one of the two bond fund adjusted l , l2 series that are assessed, As described

at the end of this appendix, al l  three bond and equity fund adjusted series

were converted into quarter average equivalents (using the same procedure)

because 142 growth is typical ly measured on a quarter average basis,

BF was calculated as the dif ference between bond fund outstandings and

cumulative bond fund inf lows attr ibutable to shif ts away from direct bond

ho ld ings  (BFS) .  BFS was ca lcu la ted  in  two s teps .  F i rs t ,  d i rec t  bond fund

ho ld ings  are  es t imated .  Us ing  F low o f  Funds da ta ,  to ta l  househo ld  bond ho ld -

ings (BT) were defined to equal the sum of the household sector 's corporate

bonds, government securit ies (excluding savings bonds), and tax-exempt secur-

i t ies. Note that household assets in commercial paper or in money market

mutual funds were not counted as bond holdings, but that owing to data l imit-

a t ions ,  th is  f igure  inc ludes  Treasury  b i l l  ho id ings .  D i rec t  ho ld ings  o f  bonds

( "BD, '  i .e . ,  non mutua l  funds)  were  es t imated  as  the  d i f fe rence be tween to ta l

househo ld  bond ho ld ings  (BT)  less  to ta l  es t imated  bond fund ho ld ings  (TBF) .

The second step entai led estimating the extent to which direct bond

ho ld ings  fe l l  as  a  resu l t  o f  subs t i tu t ion  toward  bond funds .  Th is  was done as

fo l lows.  I f  bond fund ho ld ings  rose  wh i le  d i rec t  bond ho ld ings  fe l l ,  then

bond fund holdings attr ibutable to substi tut ion between bond assets equaled

the  min imum of  the  s ize  o f  the  dec l ine  in  d i rec t  bond ho ld ings  and the

increase in  bond funds .  G iven da ta  l im i ta t ions ,  bond fund ho ld ings

attr ibutab' le to substi tut ion between bond assets were conservatively

ca lcu la ted  as  equa l ing  the  cumula t ive  sum o f  such measured subs t i tu t ions :

t
BFS. = Is=s SIJB.-; r

where  SUB.  =  n in ( lBDt_r  -  BDt ] ,  ITBFt  -

i f  (TBFI  -  TBFt - r )  >  o

TBF. -1 ) ) ,

and (BD. - BDt-l)<0, and

(4)
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= 0 ,  o therw i  se . (s)
This neasure l ikely understates substi tut ion from direct ly held bonds to bond

funds because i t  does not account for the extent to which direct bond holdings

would have grown in the absence of bond funds. However, the relat ively

s lugg ish  growth  o f  to ta l  bond ho ld ings  in  the  mid-1980s imp l ies  tha t  the

degree to which BFS underestimates these shif ts is minor,

Next, bond funds substi tut ing for l , l2 (BFU) were calculated as the

difference between total household bond funds (TBF) and BFS (see Figure 3):

BFU. : TBF. - BFS,. (6)

Final1y, this bond fund component nas converted from an end- day- of- quarter

number to a quarterly average number to create an adjustment (BF) that vlas

comparable to quarteriy average M2 data. This was done by defining:

BF, :  [BFU, + BFU._,]/2, and

SBFI ' |2 , :BF ,+ l ' 12 .

(7 )

In creating the two other mutual fund adjusted M2 series, total

household bond funds were added to M2 (BFM2), and equity and substi tut ion

adjusted bond funds were added to i lz (BEFMz). As with BFM2, these adJustnents

Irere converted into quarter average equivalents fo' l lowing eq. (7).16 Note

that although bond fund data are avai lable on a monthly (end-day-of-month)

basis, the adjustments in eq. (7) had to be calculated on an end-month-of-

Quarter basis because the Flow of Funds data used are end -month - of- ouarter

data. In order to compare the M2 series adjusted with substi tut ion adjusted

bond fund data (SBFl. lZ) with the other two bond and equity fund series, the two

other series were converted into quarter averages using the method in (7) even

though month ly  da ta  a re  ava i lab le .  The qua l  i ta t i ve  na ture  o f  the  resu l ts  was

unchanged when BFlt l2 and BEFI' |2 were constructed by averaging monthly data

ins tead o f  us ing  jus t  end -month  -  o f -  quar te r  da ta  po in ts .

16 These quarterly adjustments are averages of constructed month average
data. I lonthly averages for each month t were created by averaging end-day-of-
month outstandings for months t and t-1.
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Appendix B

Formulas Used in Heasuring the Impact on l, l2 of Deposits at Resolved Thrifts

Def i  n i  t ions

RTC = deposits at thri f ts newly resolved during a month.

MRTC = nonth average of newly resolved deposits,

QRTC = quarterly average of nevrly resolved deposits.

CUMRTC : cumulated sum of deposits resolved in prior quarters.

RTCDEPO : quarterly average cumulated stock of resolved deposits.

RTCDEP : change in quarterly average cumulated stock of resolved deposits.

RTC0C : RTCDEP interacted with the opportunity cost of M2.

M20C = spread between 3-nonth T-bi l l  rate and avg. yield on H2 balances.

subscript m denotes month m.

subscript q denotes quarter q.

subscript g denotes f irst,  second, or third month of quarter.

Formul as

MRTCm : RICJ?

QRTCq :MRTCT=1 + (2/3)l4RTCr=2+ (1/3)MRTcr=3

= (5/6)RTC.=, + (1/2)RTCs=2 + (I , /5)RTC'=,

t= j - l
CUl4RTcq=j = t 

a=o 
[MRTCs=', q=t + l,lRTCs=2, q=t + i,lRTCs=3, q=t]

RTCDEP0q: CUMRTCq + QRTC"

RTCDEPq : RTCDEPO. - RTCDEPOq-l

RTCOCq :RTCDEP. x l i120cq
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