
Federal Reserve Bank of Dal1as

presents

R1ESEARCH P:APER

No. 9321

Should Bond Funds be Included in M2?

by

John V. Duca, Research Department
Federal Reserve Bank of Dallas

June 1993

This publication was digitized and made available by the Federal Reserve Bank of Dallas' Historical Library (FedHistory@dal.frb.org) 



Should Bond tr\rnds be Includeil in M2?

John V. Duca, Research Department
Federal Reserve Bank of Dallas

The views expressed in this article are solely those of the authors and should not be attributed
to the Federal Reserve Bank of Dallas or to the Federal Reserve Svstem.



Should Bond Funds Be Included in l i lZ?

John V. Duca.
Senior Econonist and Po1 icy Advisor

Federal Reserve Bank of Dallas
Research Department

P.0 .  Box  655906
Dal las ,  TX 75265,  USA

ltlarch 1993
( rev ised,  June 1993 )

- I  
wou ld  l i ke  to  thank ,  w i thout  imp l ica t ing ,  S teven Prue fo r  p rov id ing

excel lent research assistance, John Benvenuto and Paula Cavanaugh of the
Investment Conpany Inst i tute for providing detai led mutual fund data, and
Richard G. Anderson, l i l ichael Cox, Ken Emery, Evan Koenig, Harvey Rosenblum,
Dav id  Smal l ,  Pa t  l lh i te ,  t r l i l l  i am l , lh i tese l l ,  and  seminar  par t i c ipants  a t  the
Federal Reserve Banks of Chicago and Dallas for their suggestions and advice
during the progress of this research over the past two years. I  also thank
Susan Mclntosh of the Federal Reserve Board staff for information on Flow of
Funds tables. The views expressed are those of the author and do not
necessari ly ref lect those of the Federal Reserve Bank of Dallas, the Federal
Reserve System, or any other Federal Reserve staff member. Any remaining
errors are my own.



Should Bond Funds Be Added To il2?

Abstract

. In the early 1990s, U.S. M2 growth has been weaker than estimated while
bond mutual funds have experi enced 

- 
1 arge inf lows. This study assesses whether

adding bond funds to lr l2 would yield a monetary aggregate that is more
explainable using a standard emor correction model of noney. Results
indicate that i t  is important to net out inst i tut ional and IRA/Keogh assets
from bond funds (as is done for M2) and that adding such a bond fu;d series to
M2 results in an aggregate that is somewhat more eiplainable than M2.

JEL C lass i f i ca t ion  Codes:  E41,  E51,  and E52



Evidence that l l2 is more predictable than l l l  [Hetzel and ] lehra (1989)

and l ' loore, Porter, and Smal l  (1990)l has led more economists to use l . l2 as an

ind ica tor  o f  nomina l  ac t i v i t y  and long- run  pr ice  pressures  IHa l ]man,  Por te r ,

and Smal l  (1991)1. In the early 1990s, however, the growth of M2 has been

unusually weak, while bond mutua1 funds have grown rapidly. For example, the

Federal Reserve Board staff (FRB, circa 1991) model has overestimated in-

sample l i12 growth by an average of 1.65 percentage points (annualized) over

1990:Q3-1992:Q4 (Figure l) .  This study addresses whether lr l2 would be more

closely related to nominal incone and measures of opportunity costs i f  M2

i ncl uded bond funds.

This is an important empir ical issue because l , l2 is nore often viewed as

a potential intermediate target for conducting monetary po1 icy rather than as

an operating target. The irnpl ici t  assurnption of this perspective that I ' , |2 is

endogenous is  cons is ten t  w i th  ev idence tha t  ( l )  nomina l  spend ing  has  lagged

effects on M2 [Sma1l and Porter (1992)],  (Z) the Federal Reserve operates

through changing the federal funds rate [Bernanke and Blinder (1992)],  and (3)

any l iquidity effect of rnonetary pol icy on interest rates is transmitted

through changes in reserves rather than innovations in Ml or MZ which are

par t l y  endogenous IChr is t iano and E ichenbaum (1992) j .  F rom th is  perspec t ive ,

It l2 is useful not because i t  is an exogenous pol icy tool of the Federal

Reserve, but rather because when viewed together with interest rates, i t  has

been a  use fu l  ind ica tor  o f  the  overa l l  pace o f  nomina l  ac t i v i t y  wh ich  re f lec ts

the confluence of monetary, other demand, and suppiy impulses.

In practice, M2's usefulness hinges on hov't  accurately nominal GDP growth

can be inferred from econonetr ic models, One benchmark model is the FRB model

which essential ly attr ibutes M2 growth to noninal income growth and movements

in a measure of l . l2 's opportunity cost--specif ical ly the spread between the 3-
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month Treasury bi l l  rate and the average yield on M2 balances, The FRB

specif icat ion can be interpreted as modeling the inf luence of both "exogenouso

(monetary pol icy) and short-run endogenous factors on M2, Because open market

operations temporari  ly alter short-term market interest rates [Christ iano and

Eichenbaum (1992)l and because deposit rates adjust with some 1ag to market

interest rates, open market operations exogenously affect the opportunity cost

of M2 [Small  and Porter (1992)].  Short-run endogenous factors enter the FRB

model insofar as l , l2 is modeled as reacting to contemporaneous and lagged

nominal spending and to changes in M2's measured opportunity cost, which

reflects short-term market interest rates.

However, M2's indicator propert ies are unstable. Like most money demand

nodels, the FRB nodels of 141 and M2 tend to track monetary aggregates unti l

f inancial innovations change the structure of household and f irm behavior.

Before 1980, the nonetary aggregate most watched by the Federal Reserve was

l ' l la, which experienced unusual weakness in 1974-75 (Goldfeld (1975)) and, to a

lesser  ex ten t ,  in  1979-80 ( l r lenn inger ,  Radeck i ,  and Hammond ( t981) ) .

In response to these dif f icult ies, the Federal Reserve redefined several

nonetary aggregates, most notably M2 and Ml .  Although l , l2 's velocity had a

t igh t  h is to r ica l  re la t ionsh ip  to  convent iona l  measures  o f  i t s  oppor tun i ty

cos t ,  p r io r  to  the  o f f i c ia l  redef in i t ion  o f  M2 in  1980,  there  d id  no t  ex is t  a

pub' l  ished monetary aggregate that closely resembled l i l2 as we now know it .  In

pre-1980 issues  o f  the  Federa l  Reserve  Bu l le t in ,  the  Federa l  Reserve  pub l ished

a number of broad monetary aggregates that separated thri f t  from bank deposits

and/or combined large t ime deposits with selected l ' |2 components. Indeed, none

of these off icial aggregates included money market mutua' l  funds (MMMFs), not

to  ment ion  overn igh t  RPs and Eurodo l la rs ,  whose rap id  g rowth  in  the  la te -1970s
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reflected f inancial innovations that were induced by the high cost of reserve

requirements in a high interest rate environment, binding deposit rate

ce i l ings  (Reg Q) ,  and techno log ica l  innovat ions  (e .9 . ,  in fo rmat ion  and

computer technology). I f  one excluded Mli lMFs from M2, M2's annualized growth

ra te  wou ld  be  I  to  3  percentage po in ts  lower  in  1979:Ql -Q4 (F igure  2) ,  The

omission of Mlt lMFs from off icial monetary measures before 1980 [see Simpson

(1980)l i l ' lustrates how the ex post redefinit ion of l t12 masks i ts long-run

endogeneity and hotr M2's strong relat ionship to nominal income before 1980 is

an ex post phenomenon. I

As with l t lMMFs (and l . lMDAs--money market deposit accounts), redefining M2

to include bond nutual funds (Figure 3) may produce a broad monetary aggregate

tha t  i s  a  good contemporaneous ind ica tor  o f  nomina l  ac t i v i t y  ( i .e . ,  an

aggregate that is closely related to nominal income and an opportunity cost

neasure). Strong inf lows into bond funds have occurred during the recent

tt t issing l . l2 period when much of the runoff in small  t ime deposits has not

f lowed into the rnore l iquid l l2 components. !{hi le the price r isk of bond funds

impl ies that they are not perfect substi tutes for M2, they general ly have low

cred i t  r i sk  and enab le  househo lds  to  qu ick ly  ad jus t  the i r  por t fo l ios  o f

f i  nanc i  a l  asse ts .

One exp lanat ion  fo r  the  miss ing  M2 is  tha t  i t  par t l y  re f lec ts

substi tut ion by households into bond and/or equity mutual funds Isee Clements

(1991) and the Federal Reserve Board's "Monetary Policy Report to Congress,"

(1993) which r las the basis for Federal Reserve Chairman Greenspan's 'Humphrey

Hawkins" test imony to Congress in February 19931, Indeed, the missing M2 has

'  In this regard, readers should
has per iod ica l  ly  redef ined i ts  index
expl  a i  n  past  behavior .

note that the U.S. Commerce Departnent
of  leading econonic  ind icators  to  bet ter
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been accompanied by runoffs in small  t ime deposits, weakness in MMMFS, and

large lnf lows into bond and equity mutual funds. A compl enentary explanation

is that households have shif ted out of l '12 into bond funds and other assets

part ly in reaction to methods used by the Resolut ion Trust Corporation (RTC)

in  reso lv ing  fa i led  th r i f t s .  Essent ia l l y ,  RTC reso lu t ions  have I  owered the

perceived return on thri f t  deposits in ways not typical ly accounted for by l l |2

mode ls .2  Indeed,  much o f  the  miss ing  M2 has  co inc ided w i th  the  RTC's

reso lu t ion  o f  depos i ts  a t  fa i led  th r i f t s  lDuca (1992,  fo r thcoming) ] .

This study provides evidence on whether M2 should be redefined to

inc lude bond funds ,  and is  o rgan ized as  fo l lows.  F i rs t ,  the  charac ter is t i cs

of bond funds are reviewed. The second section discusses bond funds in a

I ' l i l ler-0rr franework. The third section detai ls the bond fund data used.

Then, using the FRB nodel f i rst without and then with RTC and yield curve

var iab les ,  the  four th  sec t ion  assesses  whether  MZ wou ld  be  more  exp la inab le  i f

i t  inc luded bond funds .  The las t  sec t ion  conc ludes  by  in te rpre t ing  the

resu' l ts.

l .  Inst i tut ional and Historical Background on Bond i lutual Funds

Bond funds are mutual shares of bond portfol ios and substi tute for

d i rec t  bond ho ld ings  and M2 depos i ts .  Th is  sec t ion  exp lo res  the

substi tutabi l i ty of bond funds for direct bond holdings and l ' l |2 deposits.

Similarly, equity funds potential ly substi tute for direct holdings of

equity and other assets such as M2 balances. However, equity funds cary a

subs tan t ia l  degree o f  inves tment  r i sk  wh ich  makes them much less  subs t i tu tab le

fo r  142 depos i ts  than bond funds ,  cons is ten t  w i th  the  f ind ings  o f  Duca (1992) .

'Duca (1992)  argues that  the RTC's abrogat ion of  h igh ra te smal l  t ime
deposits has imparted a call r isk to some M2 deposits and may have sped up the
downward adjustment of MZ to a lower interest rate environment.
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For this reason, this study focuses on bond rather than equity funds.

Substitution Between Bond Funds and Direct Bond Holdings

Bond funds offer three advantages over direct ly-held bonds. First,  bond

funds  enab le  an  inves tor  to  acqu i re  shares  in  a  d ivers i f jed  and pro fess iona l l y

managed portfol io with only a modest investment. Second, bond fund assets in

"mutual fund famil ies" can be converted into transactions accounts faster and

at less cost than can direct ly held bonds. Third, mutual funds are more

attract ive as IM,/Keogh tax shelters because many funds ( l)  perform tax-

reiated accounting for investors and (2) al low investors to make the maximum

annua l  IM cont r ibu t ion  ($2 ,000 and $4 ,000 fo r  most  e1  ig ib le  ind iv idua ls  and

fami l ies ,  respec t ive ly )  wh ich  is  smal le r  than the  $10,000 s ize  o f  most  bonds .

Substitution Between Bond Funds and l'12

Bond funds have several features in common with 1t l2 deposits. First,

most bond funds have l i t t le or no credit r isk because they are heavi ly

invested in U.S. government bonds, U.S. government guaranteed mortgage-backed

securit ies, and high grade corporate bonds. Second, nany bond funds have

minimum investment sizes of under $10,000 and do not require that households

inves t  in  $10,000 increnents  as  en ta i led  by  d i rec t l y  ho ld ing  most  bonds .

Third, many bond funds enhance the l iquidity of investors by offering check

wr i t ing  pr iv i ledges ,  c red i t  1 ines ,  and c red i t  cards .  Four th ,  many bond fund

assets are in "asset management accounts" that al low shif ts across bond,

equity, and checkable money market mutual funds at very low transactions

costs.3 This last feature enhances substi tut ion between funds and l . l l4MFs when

3 "Hutual fund famil ies" usually al low a few free tranfers among money
market, bond, and equity funds within the same family (Donoqhue's Ji lutual Funds
Alnanac.  1987-88) ,  pp ,  l6 -17) .  Recent ly ,  some la rge  banks  have enab led
households to easi iy shif t  among these types of funds and l , l2 bank deposits.
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relat ive rates of return on these assets change.

Bond funds dif fer from l. l2 baiances in several ways, First,  unl ike 1'12

accounts, bond funds are marked to market and pose an interest rate (price)

r isk. Second, price r isk hampers substi tut ion between bond funds and l lMMFs

because inves tors  must  cons ider  the  cap i ta l  ga ins  tax  consequences  o f  sh i f t ing

out of bond funds into money narket funds, Final ly, annual fees and minimun

balance requirements l ini t  the relevance of bond funds to the more aff luent.

0veral l ,  the characterist ics and recent strong growth of bond funds

imply that while they are not perfect substi tutes for M2 deposits, their

degree of substi tutabi l i ty may be substantial .  Expanding l ' |2 to include bond

funds would internal ize such substi tut ion effects, and thus, might make l t '12

more stable. However, adding bond funds to 112 could create several problems.

First,  many bond fund assets have substi tuted for direct bond holdings.

Second, the mark-to-market feature of bond funds introduces an interest rate

sensit ivi ty that is not a direct "money demand" effect. Third, since they are

long-term investments, the substi tutabi l i ty between bond funds and equity may

exceed that betvreen MZ deposits and equity. In this case, putt ing bond funds

in l i lZ may make 142 less stable owing to shif ts between bond funds and stocks.

The Behavi or of Bond l'lutual Funds Since the nid-1970s

Bond fund data are avai lable start ing in 1975 and show that bond funds

grew modestly over the late 1970s and early 1980s. Bond funds then surged in

the mid-1980s, part ly spurred by tax 1aw changes that encouraged households to

shift  assets into IM's and Keoghs, for which nutual funds tended to be nore

at t rac t i ve  sav ings  veh ic les  than d i rec t l y  he ld  secur i t ies .  A  re la t i ve ly  s teep

yield curve 1ike1y spuned bond fund growth at the expense of shorter-maturi  ty

M2 deposits as well .  In the mid-1980s, both direct ly held bonds and MZ
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ba lances  o f  househo lds  dec l ined re la t i ve  to  o ther  f inanc ia l  asse ts .  For

exanple, Flow of Funds (FOF) data show that as a share of I  iquefiable

f inancial assets,4 l . lz-type balancest and direc y held bonds6 fel l  by 3,9

and l . l  percentage points from yearends 1984 to 1986, respectively. By

contrast, the share for household bond funds (Investment Company Inst i tute

(ICI) and FOF data) rose by 2.4 percentage points. These data suggest that

bond funds grew at the expense of M2 and direct ly held bonds in the mid-1980s.

Beginning in 1987, the Tax Reform Act of 1986 severely restr icted the

e l ig ib i l i t y  requ i rements  fo r  IMs,  reduced the  max imum 40 lK annua l

contr ibution, and reduced the tax incentive (by reducing marginal income tax

rates) to use IRAs and Keoghs. Tax law changes l ikely account for most of the

halt in real bond fund growth over 1987-89, nith a f lattening of the yield

curve occurring in 1988-89 (shown later in Figure 4). Hore recen y, bond

funds have grown rapidly, r ising as a share of l iquefiable household assets by

1.7 percentage points between yearends 1989 and 1992, while M2-type balances

and d i rec t l y  he ld  bonds fe l l  by  2 .4  and 1 ,6  percentage po in ts ,  respec t ive ly .

Thus ,  as  in  the  mid-1980s,  rap id  bond fund growth  in  the  ear ly -1990s 1 ike1y

a This includes the FOF household sector categories of currency, deposits
( inc lud ing  IRAs and Keoghs) ,  la rge  t ime depos i ts ,  corpora te  equ i ty ,  government
secur i t ies  (e .9 . ,  mor tgage-backed secur i t ies ) ,  tax -exbmpt  sec i l r i t ies ,  MMl ' lFs
(including IMs and Keoghs), corporate and foreign bondi, mutual funds (equity
and-bond- - inc lud ing  IMs and Keoghs) ,  and open marke t  paper .  Th is  g rou i ing
exc ludes  assets  in  pens ion  funds ,  mor tgages (ma in ly  se11er  f inanced) ,
noncorpora te  bus inesses ,  secur i ty  c red i t ,  and l i fe  insurance reserves  because
these assets are not very l iquid, The category, "miscel laneous assets" is
exc luded because i t  i s  cons t ruc ted  as  a  res idua i ,

_ 
5-The sum of l , lMMFs, currency, and deposits. This series dif fers from M2

in  inc lud ing  IMs and Keoghs,  bu1 is  cons is ten t  w i th  FOF data  used to  de f ine
" l  ique f iab le  assets"  in  i t s  t im ing  (yearend)  and ownersh ip  (househo lds) .

6 This includes the FOF categories of government securit ies, corporate
and foreign bonds, and tax-exempf securit ie!.
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re f lec ted  subs t i tu t ion  ou t  o f  M2- type ba lances  and d i rec t  ho ld ings  o f  bonds .

The most recent surge in bond funds appears to part ly ref lect shif ts

from M2 components that are most substi tutable for bond funds. Some of the

bond fund inf lows l ikely came from smal' l  t ime deposits, which have been been

dec l  in ing  sharp ly .  In  add i t ion ,  s ince  the  cos ts  o f  t rans fer r ing  assets

between bonds and l lMMFs within an asset management account are small ,  one

would expect that some substi tut ion between M2 and bonds wouid occur more

specif ical ly between bond and money market funds. Consistent with this view,

strong bond inf lows over 1990-92 have coincided with weakness in MMMFs.

Although bond funds are st i l l  small  relat ive to the stock of l t l2, their recent

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

rate of M2 as suggested by anecdotal evidence (see Clements 1991).

2. Theoreti  cal Considerations Regarding Bond Funds

The increased populari ty of bond funds owes to two factors. First,  bond

funds reduce the costs to households of transferr ing assets from bonds into

t ransac t ions  accounts  (e .9 . ,  MMMFs) ,  Second,  the  subs tan t ia l  s teepness  in  the

yield curve during the early 1990s has made bond funds more attract ive

relat ive to medium-term bank deposits.T These factors can be analyzed using

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

l ' l i l bourne 's  f ramework  is  a  mod i f ied  Mi l le r -Or r  mode l  [M i l le r  and 0r r

(1966) l  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 ing  r " ,  and bonds y ie ld ing  ro  wh ich  have v i r tua l l y  no

cred i t  r i sk .  Changes in  ne t  cash f low are  s tochas t ic  w i th  a  mean o f  0  and

7 l ' los t  smal l  t ime depos i ts  have matur i t ies  o f  1 -year  o r  less ,  and the
longest naturi t ies typical ly range between 2-l /2 and 5 years. The effect ive
naturi t ies of bond funds primari ly fal l  into a range from 3 to 10 years.
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variance d. Uhenever transactions balances hit  zero, funds are transferred

into transactions accounts from either savings accounts or from bonds at a

f ixed cost. i lbourne assumes that rm ( r" (  rsr and that the f ixed cost of

transferr ing funds from bonds into transactions accounts (F) is greater than

that of shif t ing funds from savings to transactions accounts (c). Owing to

the  la t te r  assumpt ion ,  l ' l i l bourne '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  depos i ts  (T) ,

smal l  t ime depos i ts  (S) ,  and to ta l  i l 2  depos i ts  (M2 =  S +  T)  equa l :

r = (4n)zt3dl31c71r0-r. l)t/3 ,

s = (4ft)zt3dtslpy1ro-r, l)1/3, and

nz = $ nl?t3frr J 1o7 1 ro- r,l ) 1 /3 + 1p 1 1r o-r,))1 
t3 J

(1)

(2 ,

(3)

Mi lbourne shows tha t ,  w i th  ro  >  rs ,  M2,  >  0 ,  wh ich  imp l ies  tha t  a  fa l l  in  p

wil l  lead to slower H2 growth. In this model ,  the development of bond funds

and "mutual fund famil ies" lowers p and increases the r isk-adjusted return on

bonds relat ive to money (holding non-risk adjusted interest rates constant) by

mak ing  i t  eas ie r  to  ob ta in  a  we l l  -d ivers i f ied  por t fo l io  o f  bonds .

However ,  M i lbourne 's  resu l ts  a re  re levant  fo r  long- run ,  equ i l ib r ium

ana lys is  because subs t i tu t ion  be tween M2 and bond funds  en ta i l s  f i xed  cos ts .

These costs include gaining information on mutual funds, front load fees, exit

fees ,  f i xed  annua l  fees  ( typ ica l l y  $75-$100) ,  and meet ing  min imum requ i red

investments (typical ly $lO,0OO) to open asset nanagement account.s As a

result,  l ' . |2 rnay not be noticeably affected by a modest decl ine in the cost of

transferr ing monies from bond to money market funds (F) or by a nrodest r ise in

8 Mininurn balances to open just a bond mutual fund account are as low as
$500 -  $1,000,  but  are typ ica l ly  $10,000 to  open an asset  management  account
that allows shift ing among bond, equity, and money rnarket mutual funds,
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the  y ie ' ld  spread be tween bond and smal l  t ime depos i t  y ie lds  ( [ ro  -  r "J ) .  I t

i s  thus  p laus ib le  tha t  l ' 12  w i l l  be  subs tan t ia l l y  a f fec ted  by  on ly  la rge  changes

in transfer costs or the spread between long- and short-term interest rates.

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

the fal l ing costs of transferr ing assets from bond to money funds during the

late 1980s and early 1990s, real bond fund growth (using the GDP deflator) was

economica l l y  s ign i f i can t  in  on ly  two per iods  s ince  1982,  1985-6  and 1990-92 '

both of which vlere marked by very steep yield curves (Figure 4). However, of

these two per iods ,  the  mid-1980s '  surge  was much la rger  re la t i ve  to  the  s lope

of  the  y ie ld  curve .  One exp lanat ion  fo r  th is  d ispar i ty  i s  tha t  the  mid-1980s '

surge part ly ref lected shif ts from direct ly held bonds to IRAs and 40lKs

invested in bond funds when tax deductibi l i ty was more generous. A comple-

nentary factor was that many households may have learned about bond funds in

the  mid-1980s when IM/Keogh e l ig ib i l i t y  requ i rements  were  I  ibera l  i zed .

One approach to handling substi tut ion between M2 and bond funds is to

include the spread between long-term and short-term Treasury rates in M2

regress ions .  However ,  th is  method is  un l i ke ly  to  p ick  up  surges  in  bond funds

owing to tax code changes and the rapid growth of new instrurnents during

per iods  o f  innovat ion .  One o ther  approach to  hand l ing  these sor ts  o f  empi r i -

ca l  d i f f i cu l t ies  i s  to  expand the  de f in i t ion  o f  l i l 2 ,  as  in  the  pas t  when MMMFs

and l i lMDAs were added to M2. This is the method used here. Specif ical ly, this

study compares the demand for M2 with that for l '12 plus bond funds, while

accounting for (and adjusting) the l t l2 opportunity cost neasures,

3. l leasuring Bond Funds

Three measures of bond funds were constructed: total ,  household' and

household excluding IM and Keogh assets. The second measure nets out
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ins t i tu t ion-he ld  bond funds  to  c rea te  a  ser ies  tha t  i s  more  s imi la r  to  M2,

wh ich  inc ludes  persona l  bu t  exc ludes  ins t i tu t iona l  ho ld ings  o f  MI '1MFs.  The

third measure also nets out IM and Keogh bond fund assets to make a series

that is more comparable to M2, which also excludes IRA and Keogh balances.

Th is  sec t ion  beg ins  by  es t imat ing  ins t i tu t iona l  ho ld ings  o f  bond funds  and

measuring total household bond fund assets. Then, a household measure is

constructed that excludes IM/Keogh balances (see Figure 5).

Several categories of data on bond and equity fund assets since 1975 are

ava i lab le  f rom the  Inves tnent  Company Ins t i tu te  ( IC I ) .  These can be

c lass i f ied  in to  bond (BF) ,  equ i ty ,  and mixed funds .  The mixed funds  tend to

hold more equity than bonds, and were treated as equity funds. Bond fund

categories r 'rere aggregated to form BF, which was added to M2 to construct

BFMz.

One d i f f i cu l ty  w i th  BF is  tha t  i t  aggregates  ho ld ings  by  househo lds  and

ins t i tu t ions ,  whereas  l t lMMFs he ld  by  ins t i tu t ions  are  no t  inc luded in  M2.  To

hand le  th is  p rob lem,  bond fund assets  o f  ins t i tu t ions  were  ne t ted  ou t  us ing

in te rna l  IC I  da ta  on  ins t i tu t iona l  asse ts  (Append ix  A) .e  These month ly

outstandings were then seasonaily adjusted with an X'11 procedure to measure

household bond fund (HBF) assets, which was then added to M2 to form HBFM2.

Because M2 excludes balances in IM and Keogh accounts, another series

was constructed that excludes IM,/Keogh balances. This was done by

subtracting IM and Keogh balances from the noninsti tut ional ,  NSA levels of

e  Append ix  A  uses  a  c lass i f i ca t ion  scheme s imi la r  to  tha t  used by  Federa l
Reserve Board staff,  but dif fers in using detai led data to make adjustments
for inst i tut ional and IRA/Keogh holdings. The data produced in Appendix A are
much better than the data used by Duca (1992), which were not adjusted for
IM,/Keoghs and which assuned that the inst i tut ional share of mutual fund
assets was constant across t ime and mutual fund categories,
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assets in the categories comprising bond funds. The result ing aggregate was

seasonally adjusted with an X'I l  procedure to form HBFIM (see Appendix B)'

which, in turn, nas added to seasonally adjusted M2 to form HBFIMM2, Given

the low level of bond funds in 1975:Ql when data were f irst col lected, bond

fund balances were set at 0 in previous quarters to have a long sample period.

4. lloney llodel Resul ts

Because bond funds are substi tutes for l t lZ and other assets (especial ly

direct ly held bonds), i t  is an empir ical issue whether adding bond funds to l '12

yields an aggregate that is better explained by money models than l l2. Using

the FRB nrodel of l'|2 as a benchmark, this study estimates ]42,, Btl4?, HBFMZ, and

HBFIRAI {Z .  Th is  sec t ion  f i rs t  d iscusses  the  re la t i ve  the  f i t s  o f  these ser ies

us ing  the  FRB mode l  and a  mod i f ied  spec i f i ca t ion  over  bo th  a  fu11-sample

per iod  and a  recent  subsanp le .  Then,  mode l  s tab i l i t y  i s  assessed by  look ing

at Chow tests and the stabi l  i ty of key parameters (e.9., the error corection

coef f i c ien t  and long- run  oppor tun i ty  cos t  e1  as t ic i t y ) .

Resu l ts  us ing  the  FRB mode l  over  1964:Ql -92 :Q4 are  l i s ted  in  Tab le  l .

The FRB specif icat ion is an error- correct i  on model which uses GDP as a long-

run  sca le  var iab le ,  consumpt ion  expend i tu res  as  a  shor t - run  sca le  var iab le ,

and the spread between the weighted average yield on H2 components and the 3-

month Treasury rate as the opportunity cost of money (see Table 3 for variable

definit ions and see l t loore, Porter, and Small  (1990) for a discussion of this

model),  For consistency, the weighted average yields on the bond-fund-

adjusted series were calculated to ref lect the yield on bond funds which was

proxied by the lO-year Treasury yield. (0ne might argue that the opportunity

cost of bond funds should be set equal to zero in terms of the 3-month

Treasury rate on grounds that these funds l ikely yield the rate of return on



oEfLl-

c)Eoao-

.Do3o
ln

E
E

E
tEo

)c
rrEItco@

oro

ac



l 3

assets having similar interest rate, credit,  and prepayment r isks. The

quanti tat ive results gave nuch more support to adding bond funds to 1,12.) The

adjusted R2's of the bond fund series are similar, ranging from .7089 to

.7096, and are somewhat better than that of M2 (,6961).

Table 2 presents results conesponding to Table I except that the

spec i f i ca t ion  used is  the  FRB mode l  p lus  te rms fo r  the  in f luence o f  the  y ie ld

curve, RTC activi ty, and savings bond pricing on l t lZ. The yield curve variable

for each monetary aggregate (YM) is the log of the spread between the l0-year

Treasury bond yield and the average yield on that monetary aggregate.l0

The RTC var iab le  i s  the  f i rs t  d i f fe rence o f  cumula ted  M2 depos i t  reso lu -

t ions  by  the  RTC a t  fa i led  th r i f t s  (Tab le  4 ) .  Th is  var iab le  he lps  cont ro l  fo r

two effects of RTC resolut ions on M2 that are not captured by the FRB model

[see Duca (1992) and Appendix C]. The f irst is the prepayment r isk created

because in  RTC reso lu t ions ,  h igh  y ie ld ing  depos i ts  a t  t roub led  th r i f t s  e i ther

are prematurely ended i f  the RTC direct ly pays off depositors or have their

ra tes  I  owered by  an  ins t i tu t ion  tha t  purchases  the  depos i ts .  Th is  ca l l  o r

prepayment r isk is not consistently ref lected in spreads between the 3 month

Treasury bi l l  rate and average 142 yields because i t  effect ively did not exist

p r io r  to  the  s ta r t  o f  th r i f t  reso lu t ions  in  1989.  As  a  resu l t ,  pos t -1988

spreads do not ful ly ref lect the opportunity cost of 1,12. By cancell ing small

t ime deposit contracts, the RTC is also speeding up the downward adjustment of

l l2  to  the  lower  in te res t  ra te  env i ronment  o f  the  ear ly  1990s .  Th is  la t te r

effect is well  proxied by the volume of new RTC resolut ions [del(RTCDEPO)],

while the f irst effect is proxied by RTC resolut ions on grounds that actual

l0  To handle nonposi t ive 1eve1s,  a  Tay lor
This  approx inat ion is  the one used by the FRB
spread between the 3-month Treasury bil l  rate

l og  approx imat ion  was used,
s ta f f  in  c rea t ing  the  log  o f  the
and the average yield on M2.
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resolut ions have acted as announcements about the prepayment r isk created by

the  RTC.  Both  e f fec ts  imp ly  a  negat ive  coef f i c ien t  on  de l (RTCDEP0) .

The savings bond variable is the extent to which the six-rnonth yield on

newly offered savings bonds exceeds the six-month Treasury bi l l  yield. From

November 1982 through February 1993, yields on savings bonds held for under 5

years were based on schedules which paid a minimum of 4.16 percent on savings

bonds he ld  fo r  s ix -months .  Dur ing  1992,  the  s ix -month  Treasury  y ie ld  fe l l

be low th is  ' f loor "  ra te  and as  a  resu l t ,  sa les  o f  sav ings  bonds surged.  To

some extent, these strong inf lows l ikely came out of l '12 deposits given the

small  denomination of savings bonds and a naximum annual purchase of $15,000

per  ind iv idua l  .  To  cont ro l  fo r  th is  ex t ra  subs t i tu t ion  e f fec t ,  the  "mod i f ied"

FRB model includes a variable (SAVBOND) equal to 4.15 minus the 6-month

Treasury  b i l l  ra te  when the  d i f fe rence is  pos i t i ve ,  and 0  o therw ise .

In general ,  the RTC and savings bond variables have negative and highly

s ign i f i can t  coe f f i c ien ts .  These resu l ts  ind ica te  tha t  RTC ac t iv i t y  and the

over pricing of savings bonds have induced withdrawals out of 142 into assets

including, but not l imited to bond funds. The lagged spread and the

contemporaneous change in the spread between the l0-year Treasury rate and the

"own"  y ie ld  were  jo in t l y  s ign i f i can t  in  most  o f  the  bond fund ad jus ted

regress ions ,  bu t  no t  in  the  l42  regress ions . l l  The mod i f ied  FRB mode ls  y ie ld

It  The opposite result might be expected on grounds that bond fund
adjusted M2 would internal ize much of the substi tut ion fron M2 to bonds
induced by  a  s teep y ie ld  curve .  0n  the  o ther  hand,  i f  the  sens i t i v i t y  o f  M2
to  the  y ie )d  curve  has  inc reased over  t ime,  then a  y ie ld  curve  var iab le  i s
l ikely to have a large standard error and be insignif icant in J'12 runs. In
add i t ion ,  by  omi t t ing  in fo rmat ion  on  the  inc reased sens i t i v i t y  o f  l ' |2  to  the
s lope o f  the  y ie ld  curve ,  y ie ld  curve  parameters  es t imated  in  such regress ions
are l ikely to be prone to ornit ted variable bias. By contrast, the bond-fund
ad jus ted  M2 ser ies  may imp l ic i t l y  con t ro l  fo r  an  inc reased sens i t i v i t y  o f  M2
to  the  y ie ld  curve  by  in te rna l i z ing  inc reased subs t  i  tu tab i  I  i  t y ,  By
implication, the yield curve coeff icients from regressing such aggregates may
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better f i ts than the comesponding unmodif ied FRB rnodels, and with respect to

the  bond fund ad jus tments ,  p roduce qua l  i ta t i ve ly  s imi la r  resu l ts ,  As  w i th  the

FRB rnodel ,  the R2's of HBFM2 and HBFIMM2 are higher than the R2 of l , l2

( .7611) ,  w i th  the  comected  R2 o f  HBFIRAH2 ( .7705)  exceed ing  those o f  HBFM2

(.7669) and BFit l2 (.7592). The better performance of HBFIMI' |Z relat ive to the

other bond fund series indicates the importance of making careful adjustments

to bond fund data so as to render them more comparable to M2 data, which

exclude IRA,/Keogh assets and inst i tut ional holdings of l . lMMFs. The extent to

which the f i t  of HBFIRAI' |2 is better than that of M2 is smal]er with the

modi f ied  mode l  ,  l i ke1y  re f lec t ing  tha t  much o f  the  subs t i tu t ion  ou t  o f  MZ

which  is  re f lec ted  in  the  te rms added to  the  FRB mode l  ,  i s  in te rna l i zed  w i th in

the bond fund conoonents of HBFIMMz.

One opera t iona l  de f in i t ion  o f  the  "miss ing  H2"  i s  the  average growth

rate shortfal l  of the four actual M2 series over 1990:Q3-92:Q4. l , l i th respect

to the missing l i '12, the average M2 growth rate shortfal l  over 1990:Q3-92:Q4

us ing  the  unmodi f ied  FRB mode l  i s  1 .66  percentage po in ts ,  1 .27  percentage

po in ts  n i th  to ta l  bond funds ,  1 .44  percentage po in ts  w i th  househo ld  bond

funds, and 1.52 percentage points with the IM,/Keogh adjusted bond funds

(Tab1e 1) .  Resu l ts  f rom both  spec i f i ca t ions  ind ica te  tha t  es t imated  M2 growth

rate shortfal ls are smaller when bond fund adjustments are made.

The importance of bond fund adjustnrents by this cri ter ia is much smaller

us ing  the  mod i f ied  FRB mode l  (Tab le  2 ) ,  
' l i ke ly  

because the  nod i f i ca t ions

control for much of the substi tut ion out of l '12 into bond funds induced by

be much less  sub jec t  to  omi t ted  var iab le  b ias  and be  more  s tab le  over  t ime
than those estimated for M2. For these reasons, yield curve coeff icients
estimated for bond fund adjusted M2 aggregates may have the hypothesizec
negat ive  s igns ,  have smal le r  s tandard  er ro rs ,  and be  s ta t i s t i ca l l y  s ign i f i can t
in contrast to parameters estimated for M2.
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yield curve, RTC, and savings bond effects that are not accounted for in the

FRB model ,  but which are internal ized by adding bond funds. Nevertheless, the

S,S.E, 's  o f  a l l  th ree  bond fund ser ies  a re  lower  over  th is  per iod  than tha t  o f

the unadjusted M2 series using each model; using the preferred, modif ied FRB

spec i f i ca t ion ,  the  S.S.E.  o f  HBFIMMZ is  19  percent  sna l le r  over  1990:Q3-

92:Q4.  [The cor rec ted  R2 o f  HBFIMM2 is  s l igh t ly  be t te r  than tha t  o f  M2 w i th

th is  mode l  in  the  pre-1990 per iod ,  as  we l l ,  on ly  to  a  la rger  degree. l

The extent to which HBFIRAMz outoerforms H2 is understated for two data-

related reasons. First,  the bond fund adjustments are based on averaging end-

day-of-month outstandings to construct month average levels. By contrast, l '12

is largely based on averaging dai ly deposit balances to construct month

average levels, As a result of having much fewer data points, the bond fund

data are more "noisy" than M2 data. Second, 1'12 has an advantage in how it  is

seasona l ly  ad jus ted .  In  the i r  use  o f  X ' l l ,  Federa l  Reserve  Eoard  s ta f f  ad jus t

M2 for speciai temporary factors that are not constant across t ime (e.9., tax

effects) before seasonal factors are estimated, This intervention procedure

more accurately est imates seasonal factors for M2 than the noninterventionist

procedure used here to seasonally adjust bond funds. Both of these advantages

imply that M2 data are less noisy than the bond fund data and, for this

reason,  I  i ke ly  improve the  f i t  o f  M2 node ls  re la t i ve  to  the  f i t  o f  mode ls  o f

bond-fund-adjusted M2. In addit ion, because bond funds are marked to market

unl ike l . l2 deposits, bond fund assets are sonewhat more volat i le than l '12

depos i ts .  Changes in  bond y ie lds  were  found to  be  s ta t i s t i ca l l y  ins ign i f i can t

in  o ther  regress ions ,  however ,  suggest ing  tha t  th is  p rob lem is  smal l .12

problem, Fei nman
funds as a
vol ati l  i ty owi ng

t '  In  an a l ternat jve approach to  handl ing th is  potent ia l
and Porter (1992) use cumulated sums of net purchases of bond
measure of bond fund assets that is not contaminated by price
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Also encouraging is that the ernor comection coeff icients, long-term 0C

elas t ic i t ies ,  and long- te rm y ie ld  curve  e las t i c i t ies  were  more  s tab le  fo r  the

bond fund series than those for M2 over several recent sample periods (Table

5). Indeed, the error correction coeff icients for M2 decl ine sharply as the

sample  is  ex tended in to  the  ear ly  1990s ,  suggest ing  tha t  the  t rad i t iona l  long-

run relat ionship between M2's velocity and i ts measured opportunity cost has

been breaking down. Chow tests also provide support for adding bond funds to

M2 and o f  us ing  a  mod i f ied  FRB rnode l  (Tab le  5 ) .  These tes ts  d id  no t  re jec t

the stabi l i ty of the modif ied FRB model using HBFIMlt lZ, but did reject the

stabi l i ty of the FRB model for M2 and HBFIMM2 and of the modif ied FRB for M2.

As a robustness check, "real " versions of the FRB model were run, in

which money and RTC variables were deflated by the implici t  consumption

deflator, real consumption expenditures replaced nominal consumption, and the

moving average of real consunption replaced that of nominal GDP. Consumption

replaced GDP in these runs to avoid the use of two dif ferent price deflators

and because,  cons is ten t  w i th  Hehra  (1992) ,  us ing  rea l  consumpt ion  in  the

short- and long-run transactions terms gives better results than using real

GDP in al l  the scale terms (GDP results are not presented to conserve space).

Table 6 presents regression and Chow test results for the real M2 and

real HBFIMI' |Z specif icat ions. l . t i th respect to the issue of whether bond funds

should be added to t t lz, the quali tat ive results from the nominal models were

largely obtained using the real models, Indeed, the improvement in f i t  from

us ing  HBFIMM2 over  the  fu l l -sample  (1964:Ql -1992:Q4)  i s  ac tua l i y  g rea ter

to changes in bond yields. That approach was not taken here
long run ,  househo lds  may reba lance the i r  por t fo l ios  o r  a l low
losses to affect their bond fund holdings. For example, the
study counts bond fund assets stemming from the bond market
mid-1980s tha t  househo lds  kept  in  the i r  bond fund ba lances .

because over the
cap i ta l  ga ins  or
approach in my

ra l l i es  o f  the
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us ing  the  cor respond ing  rea l  spec i f i ca t ions .  ln  te rms o f  s tab i l  i t y ,  however ,

the results are not as encouraging for adding nonlM, nonKeogh household bond

funds  to  l t12 .  In  par t i cu la r ,  the  rea l  mod i f ied  vers ion  o f  the  FRB mode l  i s

stable for M2, whereas for HBFIMlt l2 there is somewhat stronger evidence of a

s t ruc tu ra l  b reak  in  the  magn i tude o f  squared res idua ls  in  1992:Q2.

5. Concl usion

Bond funds appear to be an important substi tute for l t12 for two reasons.

First,  bond funds have some key characterist ics in conmon with l l |2. Second, an

l i l2 aggregate which is adjusted for nonlM/Keogh bond funds held by households

is somewhat more explainable than M2 and thus appears to internal ize

substi tut ion between bond funds and M2. This result held for both real and

nomina l  n roney  spec i f i ca t ions .  The f ind ings  a lso  ind ica te  tha t  i s  impor tan t  to

net out inst i tut ional ,  IM, and Keogh assets from bond funds when constructing

a bond fund adjusted M2 aggregate. This result is consistent with the

exclusion of IM, inst i tut ional MMMF, and Keogh assets from the cument

def i ni ti on of lr12 ,

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

s in i ' l a r  to  two prev io t i s  cases  o f  "miss ing  noney '  in  be ing  l inked to  regu la t ion

induced innovat ions .  The f i rs t  ep isode,  iden t i f ied  by  Go ld fe ld  (1976)  (weak

l4l and demand deposit growth in the mid-1970s), has been l inked to several

shocks to bank l iabi l i t ies and assets. One stemmed from f irms switching from

noninterest bearing demand deposits to overnight RPs spurred by high interest

rates (see Tinsley, Garrett,  and Friar (1981)). The other stenmed from

dec l ines  in  compensat ing  ba lances  (bus iness  demand depos i ts )  tha t  owed to

sh i f ts  away f rom bank  loans  to  commerc ia i  paper  [Duca ( ]992)1 .  These sh i f t s

in business credit sources were induced by (1) banks rat ioning credit when Reg
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Q induced d is in te r rned ia t ion ,  and (2 )  banks  pass ing  a long the  he igh tened cos t

of reserve requirements when interest rates were high. By reducing both sides

of bank balance sheets, the combination of these factors ref lected efforts by

depositors and borrowers to bypass the banking system [Duca (1993)].

Dur ing  the  Ia te  1970s and ear ly  1980s ,  another  ep isode o f  n iss ing  l '11

arose [t lenninger, Radecki, and Hammond (I991)] as high market interest rates

coupled with Regulat ion Q cei l ings on deposit rates drove households away from

bank deposits toward MMMFs. Money funds, in turn, purchased higher volunes of

commercial paper issued by f irms who shif ted away from bank loans. Such

actions reduced both sides of bank balance sheets and increased both sides of

money fund balance sheets. This case of missing money was solved by

redef in ing  MZ to  inc lude MMMFs (a long w i th  RPs,  Eurodo l la rs ,  and la te r  l l lMDAs) ,

thereby internal izing any substi tut ion between l t lMMFs and other l ' , |2 components.

The current case of missing l '12 is also l inked to changes in bank

compet i t i veness .  0n  the  asset  s ide  o f  bank  ba lance sheets ,  the  adopt ion  o f

tougher r isk-based capital standards has raised banks' cost of funding loans

and has resulted in higher spreads of the prime rate over market interest

rates and of bank consumer loan rates over bank deposit rates. At the same

time, improvements in technology have l ikely reduced the costs associated with

issuing corporate bonds. These factors have encouraged f irms to to shif t

toward nonbank sources of credit,  especial ly bonds. } l ider net interest

margins have also induced households to use consumer instal lment credit more

sparingly, as well  as to shif t  toward leasing autos rather than obtaining auto

loans  f rom banks .  0n  the  l iab i l i t y  s jde  o f  bank  ba lance sheets ,  the  h igh

spread of consumer loan rates over deposit rates has encouraged households to

se l f - f inance purchases  by  drawing  down the i r  M2 ba lances  (espec ia l l y  smal1
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time deposits) to pay off or substi tute for consumer loans [Feinman and Porter

(1992)1 .  The s teep y ie ld  curve  in  recent  years  i s  a lso  encourag ing  househo lds

to shif t  from short-maturi ty M2 deposits to bond funds. l ' loreover, the RTCfs

ac t ions  can be  v iewed as  ra is ing  the  t rue ,  bu t  no t  measured,  oppor tun i ty  cos t

of M2 by creating cal l  r isk on smal l  t ime deposits at troubled thri f ts lDuca

(1992,  fo r thcoming)1 .  F ina l l y ,  as  shown here ,  above-marke t  y ie lds  on  U.S.

savings bonds during 1992 encouraged shif ts out of bank deposits.13 Together,

these factors appear to have been actively inducing agents to bypass banks.

In  te rms o f  ba lance sheets ,  th is  exp lanat ion  descr ibes  how banks

exper ience a  dec ' l ine  in  bo th  assets  and l iab i l i t ies  a t  the  same t ime tha t  bond

funds  see an  inc rease in  assets  (bonds)  and l iab i l i t ies  (bond mutua l  fund

shares). In tenns of f lows, f i rms use the proceeds from bond issuance to pay

off bank loans while bond funds purchase these bonds nith funds that house-

ho lds  sh i f t  ou t  o f  bank  depos i ts .  F rom th is  perspec t ive ,  the  bank ing  sys tem

is not a closed loop because private agents can innovate to circumvent the

banking system r 'rhen i t  becomes relat ively more costly to use [Duca (1993)].

However, to the extent that the increased costs of intermediat ion to

depos i to r ies  s temming f rom regu la t ion  cause househo lds  and f i rms to  se l f -

f inance the i r  ac t i v i t ies ,  they  w i l l  resu l t  in  a  dec l ine  in  to ta l  asse ts  and

l iab i l i t ies  tha t  w i l l  no t  be  recaptured  in  M2 by  add ing  in  bond funds ,

Nevertheless, just as MMMFs were added to M2 when MZ was redefined in 1980,

recent events imply that adding bond funds to M2 may t ighten--but not

necessar i l y  fu1  ly  res to re- - th is  aggregate 's  re la t ionsh ip  to  oppor tun i ty  cos t

measures and nominal GDP by internal izing substi tut ion between bank and

1l In response to
U. S. Treasury I owered

the recent costl y
the floor rate on

surge in  sav ings bond issuance,  the
sav ings bond on March 1,  1993.
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nonbank l iab i l i t ies .  Th is  s tudy 's  f ind ings  suppor t  th is  v iew.

A l though M2 's  ve loc i ty  has  no t  changed much in  the  ear ly  1990s ,  i t  has

not moved in l ine with M2 opportunity cost measures. Adding bond funds to l , l2

produces an aggregate whose velocity is more explainable based on past

relat ionships, For this reason, augmenting l t12 with bond funds yields a

nonetary aggregate from which contemporaneous nominal GOP can be better

inferred based on avai lable money and opportunity cost data. At a minimum,

such a bond fund adjusted series should be monitored along with l i l2,

Although a further redefinit ion of l t l2 may be needed to account for new

innovations at some point in the future, i t  is nevertheless important to have

up- to -da te  ind ica tors  o f  nomina l  GDP fo r  mak ing  po l i cy  in  rea l  t ime.  In  th is

regard ,  i t  i s  wor th  reca l l ing  tha t  up  un t i l  1990,  H2 was a  use fu l  nomina l

ind ica tor  f ro rn  the  t ime tha t  i t  was  o f f i c ia l l y  redef ined in  1980.  S ince

financial markets wil l  continue to generate net,t  monetary instruments from t ime

to t ime, vte must remain open to periodical ly revising the broader monetary

aggregates.

I ' l i th respect to issues beyond the scope of this paper, future research

wil l  be needed to empir ical ly assess substi tut ion across bond nrutual fund,

d i rec t l y  he ld  bond,  and equ i ty  mutua l  fund assets .  In  par t i cu la r ,  s ince  bond

funds  were  no t  economica l l y  mean ing fu l  in  s ize  un t i l  the  mid-1980s,  we have

yet to see how well  a bond fund adjusted M2 series performs when there is a

major  fa l l  in  bond pr ices .  In  add i t ion ,  i t  wou ld  a lso  be  he lp fu l  to  conduct

empi r i ca l  s tud ies  us ing  c ross-sec t ion  da ta  on  househo ld  por t fo l ios ,  no t  on ly

to see whether t ime series evidence of substi tut ion between bond funds and i lZ

ba lances  is  conf i rmed,  bu t  a lso  to  ga in  an  unders tand ing  o f  how l i fe -cyc1e and

other demographic factors are related to holdings of bond fund assets.



22

References

Bernanke, Ben and Alan S. Bl inder. "The Federal Funds Rate and the Channels
of Monetary Transmission." Anerican Econonic Revi ew 82 (September
1992) ,  90 I -21 .

Board of Governors of the Federal Reserve System. "Monetary Po1 icy Report to
Congress Pursuant to the Ful l  Employment and Balanced Growth Act of
1978, "  February  1993.

Car lson ,  John B.  and Susan M.  Byrne.  "Recent  Behav io r  o f  Ve loc i ty :
Alternative l leasures of Money." Federal Reserve Bank of Cleveland
Econon i  c  Rev i  ew 28,  (1992:QI ) ,  2 - I0 .

Christ iano, Lawrence J. and l t lart in Eichenbaum. "Liquidity Effects, l . lonetary
Po l icy ,  and the  Bus iness  Cyc le . "  Nor thwestern  Un ivers i ty  manuscr ip t ,
( Ju ly  1992) .

C lements ,  Jonathan.  "Bond Fund Sa les  C l imb to  Record  Leve l  in  Ju ly . "  l la t l
S t ree t  Journa l  (Ju ly  31 ,  l99 l ) ,  C I  and C9.

Cox, l{ .  Hichael and Harvey Rosenbium. "Money and Inf lat ion in a Deregulated
Financial Environment: An 0verview." Federal Reserye Bank of Dallas
Econonic Revier (May 1989), l-19,

Duca,  John V.  "Regu la t ion ,  Bank  Cornpet i t i veness ,  and Ep isodes  o f  'M iss ing '
l'loney, " Federal Reserye Bank of Dallas Econonic Revi*r, (Second Quarter
1993) ,  1 -24 .

Duca, John V. "RTC Activi ty and the 'Missing 142'," Econonics Letters.-
forthcomi ng .

Duca, John V. "The Case of the ' l ' l issing M2' ," Federal Reserve Bank of Dallas
Econonic Review, (Second Quarter 1992), L-24.

Duca,  John V.  "U.S.  Bus iness  Cred i t  Sources ,  Demand Depos i ts ,  and the
'Miss ing  Money ' . "  Journa l  o f  Bank ing  and F inance 16  (Ju ly  1992) ,  567-
84 .

Farrei l ,  Christopher and l ' l ike McNamee. "Does the Shrinking Money Supply Spell
T roub le?"  Eus iness  i leek  (0c tober  28 ,  l99 l ) ,  p .  l16 .

Feinman, Joshua and Richard D. Porter, "The Recent Weakness in M2," FEDS
llorking Paper No. 209, Federal Reserve Board, (September 1992), l-41.

Flow of Funds. "Balance Sheets for the U.S. Economy." Federal Reserve Board,
( l ' larch 10, 1993).

Gofdfeld, Stephen l t ' | .  "The Case of the Missing Money." Brookings Papers on
Econon ic  Ac t iv i t y  7 (3)  (1976) ,  683-730.



23

Hal lman,  Je f f rey  J . ,  R ichard  D.  Por te r ,  and Dav id  H.  Smal l .  " I s  the  Pr ice
Level Tied to the l'12 l"lonetary Aggregate in the Long Run?" Aneri can
Econoni c Revier 8l (September 1991), 841-58.

Mehra, Yash, "Has l i '12 Demand Become Unstable?." Federal Reserve Bank of
Richnond Econoni c Rerzielr (November 1992), 27-35.

I t l i l bourne,  Ross .  "F inanc ia l  Innovat ion  and the  Demand fo r  L iqu id  Assets . "
Journal of l ' loney, Credit,  and Banking 18 (November 1986), 506-l l .

Mi]1er, Merton H. and Danjel 0rr.  "A Model of the Demand for l t loney by Firms."
Quarterly Journal of Econonics 80 (August 1966), 413-35.

l ' l oore ,  George R. ,  R ichard  D.  Por te r ,  and Dav id  H,  Smal l .  'Mode l ing  the
Disaggregated  Demands fo r  Ml  and M2 in  the  1980 's :  the  U.S.  Exper ience. "
ln Financial Sectors in lpen Econonies: Enpir ical Analysis and Policy
lssues ,  ed i ted  by  P.  Hooper ,  K ,H.  Johnson,  D.L .  Kohn,  D.E.  L indsey ,  R.D.
Porter, and R. Tryon, pp. 2l-105. l , lashington: Board of Governors of
the Federal Reserve System, 1990.

Simpson, Thomas D. "The Redefined Monetary Aggregates." Federal Reserve
Bu l le t in  (February  1980)  ,  97-114.

Srna l l ,  Dav id  H.  and R ichard  D.  Por te r .  "Unders tand ing  the  Behav io r  o f  M2 and
U2.n  Federa l  Reserve  Bu l le t in  (Apr i l  1989) ,  244-54.

Senior Financial Off icer Survey (August I99l),  mimeo, Board of Governors of
the Federal Reserve System.

The Donoghue 0rganization. Donoghue's l , lutual Funds Alnanac, 1987-1988.
Ho l l i s ton ,  Massachuset ts :  Donoghues,  1987.

T ins ley ,  Peter  A . ,  Bonn ie  Gar re t t ,  and Mon ica  E.  Fr ia r .  "An Expose o f
Disguised Deposits," ,Journal of Econonetr ics 15 (January 1981), l l7-137.

Hetzel ,  Robert L. and
1980s. " Journal
455-  63 .

l lenninger, John, Lawrence Radecki, and
in the Denand for Money," Federal
Rev ie r  (Summer  1981) ,  l  -9 .

Yash P. l4ehra. "The Behavior of l i loney Demand in the
of Money, Credit,  and Banking 2l (November 1989)'

El izabeth Harmond. "Recent InstabiI i ty
Reserve Bank of I'lew York Quarterly



24

Table 1: Estimates from the FRB Growth Rate Model (Sample 1964:Ql-1992:Q4)

Vari abl e/Stati sti c ]42 BFl4? HBF]42

Constant

TII,,IE

Del ( l  og(EPCEN.) )

De l  (1og(EPCEN.- r )  )

De l  (1og(EPCEN._ , ) )

Log (0C.-1)

De1 (1os(0c.))

Del  (1og (M2._1)  )

DCON

DMIIDA

DUM83Q1

DUM83Q2

iog(M2. - ' , ) -1o9(GDPAVI-1)  - .0845- -
( -3.  s5)

.1871- -
(2 .75)

.0968
(  l .3e)

.0480
(0.78)

- .0039*-
(-3.ss)
- . oo74*
( -4 .42)

.6681-*
(e  .31 )

- .0123--
(  -3 .  l8 )

.0006
(0.27 )

.0302'-
(5 .  e7)

- .0106
(-1 .e0)

S.S.E.  (Qt ly ,  no t  a  %)  .00246

Rz ( corrected)

Durbi n -H

Q (24)

Avg.  Er ro r  90 :3-92 :3 :

% l.li s s i ng lvlZ expl ai ned :

S .S .E .  1990 :3 -92 :4

Share  o f  142 's  S ,S.E,

- .  03l l t .
(  -3 .27)

-  .  oool.
( -2 .01)

- .047 4"
( -s . l l )

- .00005
(-1 .e l )

- . 1 176**
(  -5 .48)

.2002'-
(3  .01)

.0798
(1.18)

.0990
(r .6 i )

- . 0060--
( -5 .26)

- .0067"
( -4 .63)

.62 t0--
(e .43)

-  .01t  0- '
(  -2 .  e1)

.0054-
(2 .3e)

. 02 53--
(4 .e8)

-  .0128 '
( -2 .3e)

.00235

.7091

0.70

28.84

-1.27

?3%

.0000279

- .0454--
( -4.7e)

- .00006-
( -2 .22)

- . I I5o*-
( -s.14)

.  1978*
(2.  ee)

.0846
(1 .26)

.0869
(  I  .47 )

- .0056--
( -4 .e7 )
- .  0067--
(  -4.  s5)

.6307.*
(  e .42)

-  .01 l2 - -
(-2.ee)

.0045'
(2 .03)

.0264"
(5 .25)

- .0121 '
( -? .?51

.00232

.7089

0.  70

28.  60

-1 .44

13%

.0000309

HBF IRAMz

-.0445- '
(  -4 .68)

- .00005-
(  -2 .31 )

- . 1137--
(  -5 .02)

.1962 ' -
(2  .  e6)

.0819
( r .21)

.0857
(  l  .4s)

- .0055--
( -4 .87)

- .0067--
( -4 .s l )

.6363*-
(e  .47 )

- .0113*
( -3 .00)

.0041
(  I  .83)

.0270**
(5 .38)

-  .01 I9 .
( -2 .1e)

.00?32

.7096

0.74

27 .40

- t .52

8%

.0000317

2% I ower
growth rates. )

.6961

0 .53

24.98

- r , o o

.0000325

14% lower 5% I ower
averaqe errors are annual i zed( t  s ta t i  s t ics  in  parentheses,
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FRB Growth Rate Model  Resul ts  (Sample 1964: l -1992:4)Tab le  2 :  Hod i f ied

Vari abl e/Stat i  st ic

Constant

TIME

1 og (l'12._'' ) - I og (cDPAVt_1 )

De1 ( log(EPCEN.) )

De l  ( log(EPCEN._1) )

De l  ( los (EPCEN._2) )

Log (0C.-1)

De l  ( log(0C. ) )

De1 (1og(M2._1) )

DCON

DMMDA

DUMs3Qt

DUM83Q2

Del (RTCDEPo),

SAVB0NDt

Log (Ylt l ._1)

De l  ( log(YM,) )

s.s.E.  (Qt ly)

t42

- .0675--
( -6 .3s )

-  .00006
( -1 .8e)

- .1693 ' -
(  -6 .51)

.2t76'-
r ?  R 1  \

. l o o J
(2  .65)

.0789
(  l  .42 )

- .0086--
(  -  6 .40)

-.0083--
(  -  s .30)

.5370'-
(7  .76)

- . 01 13--
( -3 .25)

.0015
(0.76)

.0282--
(6 .2r )

-  .0052
(-1 .02)

- .00038--
( -4 .38)

-.0227'-
(  -4 .66)

-  .0008
(  -0  .44)

-  .0012
(  -0 .30)

.00186

BFM2

- .0701--
( -7 .20)

.00003
(0.  e l  )

-.1682"
( -7 .4e)

.2362"
(3 .83)

.1383-
(2 .?0)

.  1148 '
(2 .10)

- .0091--
( -7 .16)

- .0073--
( -s .14)

.5108--
(7 .  e0)

- .o l l t - '
(  -3 .20)

.0059"
(2 .87)

.0239--
(5 .14)

-  .0096
(-1 .e2)

- .00024**
( -2 .88)

- .0169--
(  -3  .76)

- .0065'*
( -2 .63)

- .0084
(- I .e3)

.00187

HBFM2

- .0724"
( -7 .28)

.000005
(0 .14)

- .1761- -
( -7  .54 )

.2399**
(3.e5)

.1523*
(2 .47  )

.  I084*
(2 .02  )

- .0093'*
(  -7 .30  )

- .007?"
( -s .21)

.5004--
(7  .64)

-  .  011 l "
( -3 .26)

.0054-.
(  2  .66)

.0247--
(  5  .47)

- .0080
(- r .63)

- .00028--
( -3 .42)

- . 0194--
(  -4 .34)

- .0055-
( -2 .37 )
- .0072
(-1 .71)

.00178

HBFIRAI42

-.0732"
( -7  .32)

- .000006
(  -0  .20)

- . 1788"
( -7 .s7)

.?376"
(3 .  e4)

.  1515--
(? .46)

.1078-
(2 .0?)

- .0093.-
(  -7 .35)

- .0073"
( -s.23)

. 5031--
(7  .10)

-  .0110"-
(  -3  .26)

.0049*
(  2  .48)

.025?"
(5 .61)

-  .0075
(-1 .52)

- .00030-*
(  -3  .66)

- . o2o I- '
( -4.s1)
- .0050.
( -?.?r)

- .0067
(-1 .62)

.00t77



R2 (comected )

Durb i  n -H

Q(24)

Avg.  Er ro r  90 :3-92 :4 :

S .S .E .  (Qt l y .  ra te )
(  1990:  Q3-  1992:  Q4 )

Share  o f  M2 's  S .S .E .
( 1990: Q3 - 1992 : Q4 )
(comparable model s)

Tabl e

.  7511

0 .  59

22 .78

-0 .  19

.00019667

L O

(cont inued)

.7592

0.  46

25.70

-0. t2

.00014355

27% lower

.7669

0  .44

25.70

-0 .12

.00015847

19% I ower

.7705

0 .  45

24.6?

-0 .15

.00015919

19% I ower

( t  s ta t i s t i cs  a re  in  paren theses .  S .S.E.  da ta  a re  no t  annua l ized  and are  no t
scaled as growth rates, whereas the average errors over 90:3-92:4 are
annual ized growth rates . )
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Tab le  3 :  Var iab le  Def in i t ions  For  Money Regress ions

EPCEN = Personal consumption expenditures, used as a short-run proxy for
permanent income to control for short-run transactions' effects.

REPCEN = Reai personal consunption expenditures, used as a short-run proxy for
permanent income to control for short-run transactions' effects.

GDPAV = (GDP, + GDPr-t)/Z, measure of permanent income used as a long-run
proxy  fo r  t iansac t ions  in  "nomina l "  money spec i f i ca t ions .

RCAV

0c

DCON

DI4MDA =

DUMs3Ql=

DUM83Q2-

TIME

RTCDEPO

RRTC

SAVBOND

(REPCEN. + REPCEN,_,)/2, measure of permanent income used as a long-
run proxy for tr insactions in the "real " money specif icat ions.

0pportunity cost of M2 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  H2 ba lances .

I  in  1980:Q2 when the  Cred i t  Cont ro ls  were  in  e f fec t ,  - l  in  1980:Q3
just after the Credit Controls were I i f ted, and 0 otherwise.

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

a dumnly equal to I  in 1983:QI to control for l4MDAs and deregulat ion,

a dunmy equal to I  in 1983:Q2 to control for l t lMDAs and deregulat ion.

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

= quarterly avg. vo1 urne of cumulated deposits at resolved thri f ts.

=  RTCDEP0 d iv ided by  the  imp l ic i t  consunpt ion  de f la to r .

= 6-month f loor rate yield on savings bonds ninus 6-month Treasury
b i l l  ra te  when >0,  0  o therw ise ,

YM = spread between the constant maturi ty yield on the l0-year U.S.
Treasury secunity and the average yield on a noney aggregate.

*  - -  denotes  s ign 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 f irst dif ference operator.

i lote: The fol lowing convergence restr ict ion was imposed in al l  runs:

2
I  J - r  +  the  coef f i c ien t  on  De l  ( log( l r | z . -1 ) )  =  I ,

i - n

where  the  y i  a re  the  coef f i c ien ts  on  the  De l  (1og(EPCEN)_, )  te rms.  Th is
imposes  on  the  shor t - run  dynamic  te rms the  same un i ta ry 'e las t i c i t y  w i th
respect to transactions that is imposed in the long-run by the term f log(M2.-
, ) - log(XGNPAV) . - ,1 .  The re la t i ve  per fo rmance o f  the  nrode ls  i s  qua l i ta t i ve ly -
s imi la r  when th is  res t r i c t ion  is  no t  imposed.  In  o rder  to  use  the  FRB mode l
as  a  benchmark  fo r  conpar ison ,  th is  res t r j 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 c ien t  on  f log(M2, - , ' ) - log(GNPAV,- , ' ) l  imp l  ies
tha t  H2 ba lances  ad jus t  (e r ro r  comect )  toward  the i r  des i red  l r i ve ls .
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Tab le  4

Changes in Quarter Average Levels of Cumulated Deposits at Resolved Thrif ts
( in  b i l l  i ons )

Quarter

1964:  Q1-  1989:  Q2

1989:  Q3
1989:  Q4

1990:  Q l
1990:  Q2
1990:  Q3
1990:  Q4

l99 l :Q l
l99 l :Q2
l99 l :Q3
1991:Q4

1992:Q l
1992 :  Q2
1992 : Q3
I992 r Q4

RTCDEP RTCDEPO QRTC

000

Simple  Qt ly .  To ta l  o f .
Newly Resol ved Deposi ts '

0

.5
9 .3

4 .3
15 .4
33 .6
29.7

t7  .2
I4 .  9
25.2
t o . I

8.3
20.  5
2.1
0.3

.5
9.8

14.1
29.5
63.1
92,8

185.  I
205.  6
207.7
208.  0

8.0

3 .5
l l .5

7 n

5.9

6 E

6.7
.8
. t

1 .8
8.8

7.4
38 .0
30 .9
14 .4

t7  .6
t2.0
4?.1
5.6

20.3
8.0
1.0
0.2

110.0  8 .7
t24 .9  6 .0
150 .1  19 .2
t76 .8  3 .7

Def in i t ions

RTCDEP = change in the quarterly average volune of cumulated deposits at
resolved thri f t  inst i tut ions. l . lain proxy for RTC effects on !12.

RTCDEPo = measure 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 = quarter ' ly average volume of deposits at newly resolved thri f ts that
occured within that quarter.

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

i )  the  quar te r ly  average o f  newly  reso lved depos i ts  (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  po ten t ia l  impact  o f  RTC ac t iv i t y  dur ing  quar te r  t  on  l . l2  i s
main ly  fe l t  in  quar te r  t+ l  ow ing  to  quar te r -averag ing  e f fec ts .  For  th is
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 jn QRTC.
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Tab le  5 :  Mode l  S tab i l i t y  Resu l ts
Changes in Selected Coeff icients Over Different Sanple Periods

Aooregate

]42

EC - .  194

-  .054

+ .001

- .178

- .057

- .033

- .169

-  .051

- .005

- .168

-  .054

-  .039

- .178

- .052

- .030

FRB lilodel l i lodi f ied FRB Model

64 1-89 :4  54 : . l -92 :4  64 : l -89 :4  64r l -92 :4

L-run 0C e l  as.  - .054

L- run  Y l i l  e las .

BFI''|2

EC

L- run  0C e l  as .

L-run YM el as.

HBFII2

EC

L-Run 0C el as.

L -Run YM e l  as .

HBF IRAM2

EC

L-Run 0C e l  as .

L -Run YM e l  as .

- .193 -  .085

- .047

- .161  - .118

- .064  - .051

- .175  - .115

- .061  - .049

- .189  - . t76

- .056  - .053

- .026  - .031

- .180 - .1r4  - .193

-  .060 -  .048 -  .055

- .023

Chow Tests
FRB llodel

M2 HBFIRA}l2

3.34--  2 .76--
3.46*- z.gg**
3.64-* 2.86..
3 .97-* 3. l3**

4 .30-- 3 .43**
4.41. -  3  .  7s**
4.74-*  4 .17"
4.48- '  4 .21 ' *

5.02"-  4 .84 ' *
s .79. .  5 .68- '
4 .95- .  5 .40**
5.ot - -  6 .05--

5.47*"  6 .35. -
2 .85 3 .68-
0 .77 2 .49

ilodified FRB f{odel
}42 HBFMzIRA0uarter

1989:  Q l
1989:  Q2
1989:  Q3
1989 :  Q4

1990:Q l
1990 :  Q2
1990 : Q3
1990:  Q4

1991 :  Q l
l99 l  :  Q2
l99 l :  Q3
1991:  Q4

1992:  Q l
1992:  Q2
1992:  Q3

1.03
I  .03
1.12
t .  t0

1 .18
I  .30
I  .37
I  .46

I  .68
1.97
t .74
I  .96

2.64

0.81
0.  87
0.  94
0 .87

0 .94
I  .04
l .  t2
1 .15

I  .33
1 .57
I  .45
1 .75

2 .35
3.20 '  2 .90
0.23 0.01
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Tab le  6 :  Rea l  Growth  Rate  l . lode l  Resu l ts  (Sample  1964: l -1992:4)

Variable/Stat ist ic RMz RHBFIMMZ Rl42 RHBFIRAI42

Constan t  .0088 .0119. .  .0151 ' *  .0166 ' -
( r .e6)  (2.e0)  (3.51)  (4.31)

TIME - .00009 - .00013--  - .0001s. -  - .00012t '
(  -1 .8e)  ( -3 .03)  ( -3 .18)  (  -2 .e3)

1og(Rl , t2 , - . l ) - log(RCAV1_1)  - .0706-  - .1210.-  - .1660 '*  - .2056" '
( -2 .57)  ( -4 .25)  ( -5 .27)  ( -6 .73)

Del (los(REPCEN,)) .s228-- .3185.- .3209*- .932?"
(3 .81)  (3 .85)  (4 .12)  (4 .47)

Del  ( log(REPcEN._1))  .0949 .0603 .1510 .1339
(1.06)  (0 .6e)  (1 .83)  (1 .6e)

Del (1og(REPCEN.-2)) .0037 .0486 .0427 .0773
(0.04)  (0 .65)  (0 .60)  ( r .15)

Log(0c, -1)  - .oo?7* - .0044"  - .0068"  - .0084--
( -2 .26)  ( -3 .61)  ( -4 .73)  ( -6 .02)

Del  (1og(0c. ) )  - .0090"*  - .0068 ' t  - .0079-"  - .0068. .
( -3 .87)  ( -3 .65)  ( -3 .ee)  ( -3 .87)

Def (1og(Rl{2.-1)) .s786'- .5727-- .4854.. .4565-'
(6 .7e)  (7 .2s)  (5 .e8)  (6 .11)

DCoN - .0083 - .0074 - .0087 '  - .0085 '
( -1 .77)  ( -1 .62)  ( -2 .03)  ( -2 .05)

DMMDA - .0007 .0032 - .0001 .0042
(-0 .2e)  (1 .23)  ( -0 .03)  (1 .78)

DU!,|83Q1 .0335.- .ozgs*' .0305-- .oz6t-*
(s .40)  (4 .73)  (s .34)  (4 .65)

DUM83Q2 - .0125 - .0148-  - .0096 - .o l2 l -
( - r .82)  ( -2 .21)  ( - r .52)  ( -2 .01)

Del (RRTC). -.00052-' -.00048*'
( -3 .71)  ( -3 .74)

sAvBONDt - .0252" -.0242--
( -4.  r5)  ( -4.3s)

Log (YMr-1)  .0003 - .0047
(0.11)  ( -1 .67)

Del (1og(Yt '1 , ) )  - .00s4 - .0110-
( - r . l l )  ( -2 .16)

S.s .E.  (Qt ly)  .00370 .00356 .00293 .00271
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Table 6 ( conti  nued)

R2 (corrected)

Durb in -H

Q(24)

Avg.  Er ro r  90 :3-92 :4 :

S .S .E .  (Qt1y .  ra te )
(  1990:  Q3-  1992:  Q4 )

Share  o f  R l '12 's  S .S.E.
(  1990:  Q3-  1992:  Q4)
(comparabi e model s )

14% h igher  - - - - - -

.6564

-0 .68

t7  .44

-  I .81

.0004127

.6850

-0.35

19.71

- t .92

.0004725

.7167

14.49

-0 .30

.  0002671

.7503

-0 .  56

16 .36

-0 .28

.0002469

8% I ower

( t  s ta t is t ics  are in  parentheses,
scaled as growth rates, whereas the
annual ized growth rates. )

S.  S .  E .  da ta  a re
average errors

not annual i  zed
over  90 :3  -92 :4

Real liode l s

and are
are

not

0uarter

1989 :Q l
1989 :  Q2
1989 : Q3
1989 :  Q4

1990:  Q l
1990:  Q2
1990: Q3
1990 : Q4

1991 :  Q l
l99 l :  Q2
l99 l :  Q3
I99 l :  Q4

1992:Q l
1992 :  Q2
1992 :  Q3

FRB

RM2

2.s4*-
2 .90-'
2 .98-'
3 .  21"-

3. 26**
3 .44 . -
3 .46 . -
3 .  20"

3 .70"
4. l5--
3  .65"
3 .62--

3 .84.-
2 .04
2 .16

Chou Tests of

1'lodel

RHBFI RAM2

2.94 ' -
3 . t2 "
2 .99"
3 .27* '

3 .39--
3 .73**
3  .93"
3 .80 ' t

4 .39"
5 .00-'
4 .77- '
5. 18"-

5 .  25"
3  .35 .
4 .49* -

l,lodi f I ed

RM2

1. l l
I  .00
1 .09
0  .99

I .03
1 .14
1 .28
I  .38

1 .55
1 .78
I  .68
1 .85

2 .49
3  .02
0 .16

FRB l,lodel

RHBFIRAM2

1.03
0.  99
I  .08
I  .01

1 .0?
I  .09
I  .20
I  .28

I  .43
1  .66
I  .68
2 .02

2 .7?
3 .21 .
0 .63
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Appendix A: Measuring Household Bond Hutual Fund Holdings

l{easuring Total Bond Funds. A bond fund aggregate was created by summing ICI

categories of mutual funds after control l ing for several breaks in ICI 's

c lass i f i ca t ion  o f  mutua l  funds ,  In  1975,  IC I  c lass i f ied  nru tua l  funds  in to :

aggressive growth, growth, growth & income, balance, income, money, and bond

funds. In 1976, a new category was begun for municipal bonds when they real ly

f i rs t  appeared ($ t .e  mi l l ion  in  Apr i  l  1976) ,  and in  L977,  a  ca tegory  fo r

option/income funds was created. (In January 1979, a separate category for

MMMFs special izing in short-term rnunicipal bonds was created (amounting to

$31.5  mi l l ion)  wh ich  is  no t  re levant  fo r  our  purposes . )  In  1984,  IC I

in te rna l l y  rec lass i f ied  l )  "aggress ive  growth"  funds  in to  aggress ive  gro ! { th ,

p rec ious  meta ls ,  in te rna t iona l  ,  g loba l  equ i ty ,  and g loba l  bond;  2 )  g ro l r th  &

income funds  in to  g rowth  & income,  f lex ib le  por t fo l io ,  and income-equ i ty ;  3 )

" income" funds into government bond, GNl, lA, and income-nixed, 4) rnunicipal bond

into long term nunicipal bond and long term state municipal bond and 5) "bond*

funds into corporate bond, income-bond, and high yield bond,

Af te r  1983,  the  fo l low ing  ca tegor ies  a re  c lass i f ied  as  bond funds :

income bond, government, GNMA, global bond, corporate bond, high yield bond,

na t iona l  long  te rm mun ic ipa l  bond,  and s ta te  long te rm nun ic ipa l  bond.

Categories mixing equity and bonds were not treated as bond funds because they

genera l l y  con ta ined more  equ i t ies  than bonds;  these inc luded growth  & income,

f lexible portfol io, balanced, and income-mixed. 0ther categories that are

treated as equity funds are: aggressive growth, growth, precious metals,

international ,  global equity, income-equity, and option/income. Since MMlt lFs

are already in M2, they are not in the bond fund grouping created here.

Based on pre-1984 and post-1984 categories, bond funds before 1984 equal

the sum of "bond", municipal bond, and 66.27. of " income" funds. The weight on

income funds ref lects that they included income-mjxed funds before 1984; the

weigh t  equa ls  one n inus  the  ra t io  (33 .8%)  o f  income-mixed funds  in  January
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1984 to the Decernber 1983 level of " income" funds.la (Some assets that were

inc luded in  income funds  pr io r  to  1984 were  rec lass i f ied  in to  the  long- tenn

munic ipa l  and s ta te  mun ic ipa l  ca tegor ies) .  A  s imi la r  ad jus tment  to  aggress ive

growth funds was not nade to ref lect that this category included global bond

funds  be fore  1984 because g loba l  funds  were  t r i v ia l  (under  0 .1% o f  a l l  bond,

income,  and equ i ty  funds)  in  ear ly  1984,

Adjusting Bond Funds for Inst i tut ional Holdings. Bond fund assets were

ad jus ted  fo r  ho ld ings  by  ins t i tu t ions  (c lass i f ied  by  ICI  as  f iduc ia ry ,

bus iness ,  o r  ins t i tu t iona l  inves tors )  us ing  yearend da ta  f rom ICI 's  annua l

ins t i tu t iona l  surveys .  From I985-1992,  these da ta  a re  c lass i f ied  in to  the

same ca tegor ies  as  a l l  ho ld ings  o f  mutua l  fund assets .  0ver  1986-1992,  the

yearend inst i tut ional shares of each avai lable category ! ' rere interpolated into

nonth ly  ins t i tu t iona l  share  es t ina tes .  From 1981-1984,  ins t i tu t iona l  ho ld ings

are broken out into: aggressive growth, growth, growth & income, balance,

income, bond, municipal bond, and money market funds. Over l98l-1984, the

yearend inst i tut ional shares of each category were interpolated into monthly

ins t i tu t iona l  share  es t imates  fo r  ava i lab le  ca tegor ies .

one prob lem wi th  these da ta  i s  tha t  the  ca tegor ies  o f  ins t i tu t iona l

ho ld ings  in  1984 were  l im i ted  to  the  pre-1983 c lass i f i ca t ion  scheme fo r  a l l

asse ts ,  whereas  more  de ta i led  ca tegor ies  on  overa l l  ho ld ings  were  ava i lab le

for that year. To handle this problem for yearend 1984 data, the same

ins t i tu t iona l  ra t io  fo r  l )  "aggress ive  growth"  funds  was app l ied  to  aggress ive

growth ,  p rec ious  meta ls ,  in te rna t iona l  ,  g loba l  equ i ty ,  and g loba l  bond funds ;

2) growth & income funds was applied to growth & income and income-equity

funds; 3) " income" funds was appl ied to government bond, GNI'IA, income-mixed,

la Evidence in support of the break adjustment used is as fol lows. The
sum o f  the  pre-1984 ca tegor ies  o f  income,  mun ic ipa l  bond,  and bond fund assets
equaled 30.1 percent of al l  bond, income, and equity fund assets in December
1983.  S imi la r ly ,  the  sum o f  the  new ca tegor ies  o f  long- te rnr  mun ic ipa l  bond,
long-term state nunicipal bond, income mixed, income-bond, government, GNMA,
corporate bond, and high yield bond fund assets anounted to 30.2 percent of
al1 bond, incone, and equity fund assets in January 1984.
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and f lex ib le  por t fo l io  funds ;  4 )  "bond"  funds  was app l ied  to  corpora te  bond,

income-bond, and high yield bond funds; and 5) "municipal " bond was app' l  ied to

long te rm mun ic ipa l  bond and long te rm s ta te  mun ic ipa l  bond funds .

Using these comesponding categories, the yearend inst i tut ional rat ios

for 1984 were matched to yearend inst i tut ional rat ios for the dif ferent

ca tegor ies  ava i lab le  in  1985 be fore  month ly  ins t i tu t iona l  shares  were

in te rpo la ted .  The comple te  se t  o f  ins t i tu t iona l  ra t ios  was then used to

calculate the household holdings in each fund category, [Revised data were

used whenever  ava i lab le  ( th rough 1991) . ]  Then,  househo ld  ho ld ings  o f  bond

funds were calculated by summing up estimated household assets in each fund

category based on the break-adjusted definit ion of total bond funds from the

f i rs t  sec t ion  o f  th is  append ix .  F ina l l y ,  the  resu l t ing  end-o f -nonth  da ta  ( the

original bond and income fund data are end-of-month) for each pair of months t

and t+l were averaged to create month average data for each month t.  This was

done to make the bond fund aggregate comparable to M2 data which are quarterly

averages of nonth-average data.

Adiusting Bond Funds for IMs and Keoghs. Internal ICI data on IM and Keogh

assets were used to adjust household bond fund assets. Unl ike total bond and

equity fund data, only yearend IRA/Keogh data are avai lable through l98l and

the categories into which IM,/Keogh balances were classif ied are not as

detai led as those for net assets. For these reasons, there are more break

adjustments and interpolat ion of yearend data. However, these adjustments are

not l ikely to result in substantial neasurement error as nost of them are

ear' ly in the sample before IM,/Keogh assets became substantial .

From yearend 1987 to the present, IRA/Keogh assets were classif ied into

the same categories as for overal l  assets. For this reason, total IRA/Keogh

assets held in bond funds over this period were defined to equal the sum of

IM/Keogh balances in the fol lowing ICI categories: income bond, government,

GNMA,  g loba l  bond,  corpora te  bond,  h igh  y ie ld  bond,  na t iona l  long  te rm
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munic ipa l  bond,  and s ta te  long te rm mun ic ipa l  bond.

A sample break occurs at the end of 1987 ovri  ng to several changes in the

c lass i f i ca t ion  scheme tha t  was  in  e f fec t  s ince  June 1985.  F i rs t ,  be fore

December 1987, the old definit ion of corporate bond funds included the post-

November 1987 categories of corporate bond, income bond, and high yield bond'

Second, prior to December 1987, IRA/Keogh assets in global bond funds were

classif ied under aggressive growth funds. However, this latter dif ference is

of l i t t le consequence as IRA/Keogh balances in 9loba1 bond funds were tr ivial

at the t ime of the break. Third, the category for IM and Keogh assets in

income funds was broken out into jncome-mixed and part ly into income bond

funds. Because income-mixed funds are not treated as bond funds, break rat ios

for calculat ing bond fund IM and Keogh assets are appl ied to IM and Keogh

assets in income funds for the period prior to yearend 1987. For IRAs' the

break  ra t io  used is  47 .3%,  wh ich  equa ls  one minus  the  ra t io  o f  income-  mixed

IM assets in Decenber 1987 to IM assets in income funds in November 1987.

For Keoghs, the break rat io used is 43,7%, which equals one minus the rat io of

Keogh assets in income-mixed funds in December 1987 to Keogh assets in income

funds in November 1987. For these reasons, IM/Keoqh balances in bond funds

from June 1985 to November 1987 were defined to equal the sum of IRVKeogh

assets in government, GNMA, corporate bond, national long term municipal bond'

and state long term municipal bond funds plus 47'3% of IRA assets in incone

funds plus 42.7% of Keogh assets in income funds,

A sample break also occurs in June 1985 when two changes were made to

the  c lass i f i ca t ion  scheme in  e f fec t  s ince  December  1982 '  F i rs t ,  the  long- te rm

municipal bond category was broken out into national long term municipal bonds

and s ta te  long te rm mun ic ipa l  bonds .  Second,  the  May 1985 de f in i t ion  o f

" income" funds was broken out into governnent, GNI'IA, and a narrower definit ion

of income funds. In June 1985, 85.3% of IM and 43.7% of Keogh assets in the

respective sums of IM and Keogh assets in income, government, and GNMA funds



36

were in government and GNHA funds. Bond fund break rat ios for IM and Keogh

assets in income funds were revised based on these factors and the break

ratios used from June 1985 to November 1987. For IRAs, the break rat io was

92.3%,  wh ich  equa led  85 .3% p lus  the  produc t  o f  ( l -85 .3%)  and (47 .3%) .  For

Keoghs, the break rat io was 67.7%, which equaled 43.7% plus the product of (1-

43.7%) and (42.7%). IM,/Keogh assets in bond funds from December 1982 to June

1985 equa l  the  sum o f  a ]  1  IM, /Keogh assets  in  the  I .C . I .  ca tegor ies  o f

corporate bond and municipal long term bond plus 92.3% of IRA assets in income

funds and 67.7% of Keogh assets in income funds.

Sample breaks occur in December 1982 before which ICI col lected only

yearend data and in December l98l before which ICI did not disaggregate IM

and Keogh assets into fund categories. The f irst break was handled by inter-

po la t ing  December  1982 and December  1981 assets  in  corpora te ,  mun ic ipa l ,

"growth and income", and income funds into monthly data. Then, IM/Keogh

assets in bond funds over December 1981 to December 1982 were defined to equal

the sum of IM,/Keogh assets in corporate bond and municipal long term bond

funds plus 92.3% and 67.7% of IM and Keogh assets in income funds,

respec t ive ly .  Us ing  these fo rmulae ,  13 .8% o f  Keogh and 14 .5% o f  IM assets  in

bond, equity, and money market mutual funds in December 1981 were in bond

funds .

These rat ios were applied to the yearend IM and Keogh assets over 1975-

1980 to estimate yearend IRA/Keogh bond fund assets. These yearend data were

in te rpo la ted  in to  month ly  es t imates .  A f te r  sp1  ic ing  the  break-ad jus ted  da ta ,

the end-of-month IM/Keogh bond fund totals were month averaged and then

subtracted from the month average, NSA total household bond fund series. This

ser ies  was then seasona l ly  ad jus ted  to  fo rm 'BFIM."
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Appendix B: Measuring RTC Effects on i lZ

RTC terms were constructed to be comparable to the way M2 growth rates

are typical ly calculated. Two factors were taken into account. First,

because the growth rate of M2 usuaily is measured based on quarter ' ly averages

of  month  average ba lances ,  a  once-and- fo r -a1 l  depos i t  runof f  in  the  f i rs t

month of a quarter depresses l , l2 growth that quarter by a greater magnitude

than does a comparable decl ine in the third month, Second, due to quarter-

averaging, inf lows in quarter t- l  may have a greater impact on the quarter ' ly

l l2  g rowth  ra te  in  the  fo l low ing  quar te r  ( t ) .  Thus ,  depos i t  reso lu t ions  in  one

quarter can affect the growth rate of l i l2 in the fol lowing quarter. For this

reason, the RTC variables are based on the quarterly average level of current

and prior RTC resolut ions rather than by the contemporaneous volume of

depos i ts  a t  newly  reso lved th r i f t s .

Ref lec t ing  these cons idera t ions ,  the  cumula ted  vo lume o f  RTC reso lu t ions

was constructed in several steps using monthly RTC data.15 First,  the

monthly volume of deposits at nelr ly closed thri f ts (RTC) was converted into a

month average effect by dividing i t  by 2 (MRTC). Next, these monthly data

were converted into quarterly average f lows (QRTC). This was done by

weighting each contemporaneous month average f low by one-third, and then

adding these to two-thirds of RTC from the f irst month and one-third of RTC

from the second month of quarter. This procedure recognizes that resolut ions

in each nonth have contemporaneous effects, but that resolut ions in month I

have a  fu l l  quar te r ly  e f fec t  in  months  2  and 3 ,  wh i le  reso lu t ions  in  nonth  2

have a ful l  effect in month 3. Next, a quarterly average stock of resolved

deposits (RTCDEPO) was created by adding the cumulated sum of resolved

deposits in prior quarters (CUI1RTC) with the quarterly average level of newly

resol ved deposits (QRTC) .

15 The author owes a
Reserve Bank of St. Louis

special debt to Richard Anderson of the Federal
s ta f f  who compi led  these month ly  da ta .
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Since 1989:Q3, the f irst dif ference of RTCDEP0 has general ly been larger

than the estimated quarter ' ly shortfal l  in M2 growth from the FRB model .  This

suggests that at least some of the resolved deposits were kept within M2,

wh i le  some o f  the  depos i ts  were  l i ke ly  sh i f ted  to  nonM2 assets  such as  bond

mutua l  funds .

Def in i t i ons

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

I ' IRTC : month average of newly resolved deposits.

QRTC : quarterly average of newly resolved deposits.

CUMRTC = cumulated sum of deposits resolved in prior quarters.

RTCDEPO = quarterly average cumulated stock of resolved deposits.

subscript m denotes month m, subscript q denotes quarter q, and subscript g

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

1'f RTC, = RTC*IZ

QRTCq = (1,/3)MRTCT=, + (1/3)MRTC'=. + (1/3)MRTC'=,

+ (2,/3)RTCg=1 + ( l /3)RTcs=z

= (5/6)RTCs=i + (1/2)RTCs=2 + ( l /6)RTCr=3

t= j -1
CUl' lRTCqFj =E. ^ [RTC'=1, q=t + RTC'='.  q=1 + RTCg=3. q=1J

t=0

RTCDEPOq : CUMRTC. + QRTCq
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