




































































APPENDIX: WOULD ADDING BOND FUNDS TO M2 MAKE MOVEMENTS IN M2 EASIER TO
EXPLAIN?

It is sometimes easier to expand the definition of money than to model
the forces that are driving households away from traditional monetary assets.
For example, M2 largely replaced M1 as a guide to monetary policy after the
introduction of interest-bearing checking accounts blurred what had hitherto
been a fairly clear-cut distinction between transactions balances and savings
balances (Hetzel and Mehra 1989). Earlier, the definition of M2 had itself
been broadened to include money market mutual funds (Simpson 1980). The
evident breakdown of the Federal Reserve Board’s M2 model, together with large
recent inflows into stock and bond mutual funds, has stimulated economists to
consider whether the current definition of M2 ought to be expanded to include
some subset of stock and bond mutual fund assets (Duca 1993, forthcoming;
Feinman and Porter 1992).

One issue addressed in this literature is whether an expanded M2
aggregate is more "explainable" than M2 as currently defined.'” Duca
(forthcoming) argues that an M2 aggregate expanded to include household bond
funds (exclusive of IRA and Keogh accounts) is more explainable than current
M2. In his analysis, Duca uses the Federal Reserve Board’s standard money
demand model, adjusted to control for RTC and disintermediation effects.'®
Results presented here suggest, however, that the Board'’s money demand mode]l

can be improved upon. It is natural to wonder whether bond-fund-adjusted M2

7 Related issues are whether monetary aggregates other than M2 are
superior indicators of future movements in output and inflation, and whether
alternative monetary aggregates are sufficiently under the Federal Reserve’s
control to serve as intermediate targets. As yet, no consensus is apparent on
the answers to these questions.

" Duca also includes a yield-curve variable in some of his regressions.
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remains more explainable than conventional M2 in the context of the improved
models. Briefly, the answer is "no."

Evidence that adding bond funds to M2 does not yield a more explainable
aggregate is shown in Table Al. The top half of the table presents root-mean-
squared errors obtained from models that exclude Duca’s RTC and
disintermediation variables. The bottom half presents similar results for
models that include these variables. Models that are estimated using Duca‘s
bond-fund-adjusted M2 have a "M2B" designation. Root-mean-squared errors
calculated over the entire sample and calculated only over the period of
missing money are presented for each model.

As noted by Duca, the Board model does a somewhat better job of
explaining growth in M2B than it does of explaining growth in M2. This
superior performance is especially evident over the period from 1990:Q3
through 1992:04, and is obtained regardless of whether or not RTC and
disintermediation variables are included in the regressions.

Results are rather different in the context of the generalized income-
velocity and generalized consumption-velocity models developed in this paper.
Over the period of the missing money, both of the generalized models do a
substantially better job of explaining growth in conventional M2 than in
explaining growth in bond-fund-adjusted M2. Over the sample as a whole, the
generalized models do as well explaining movements in conventional M2 as
explaining movements in bond-fund-adjusted M2. Even in the bond-fund-adjusted
M2 regressions, the generalized income-velocity and generalized consumption-
velocity models yield root-mean-squared errors that are much Tower than those

obtained using the Board model or the Board model supplemented with RTC and
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disintermediation variables (a’la Duca).”

The findings presented in Table Al do not establish that M2 should not
be expanded to include assets held in bond market mutual funds. However, the
case for expanding M2 to include bond funds cannot be based on an argument
that M2B is more explainable than M2. Instead, it must be based either on
evidence that M2B is more controlable than M2, or upon direct evidence that
M2B is a better indicator of future movements in output or inflation than is

M2.

" Point estimates of the coefficients change little in the generalized

models when conventional M2 is replaced by bond-fund-adjusted M2. ~As before,
the coefficient of time squared and the weight attached to the 10-year
Treasury bond in the opportunity cost formula are highly statistically
significant. The coefficients of the RTC and disintermediation variables are
insignificant in those regressions in which they are included.
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TABLE 1.

Variable

Constant
Timex10™>
DMMDA
D83Q1
D83Q2
.DCON
0C¢-4

Vi

Aoc,

(Ax, - &m,_,)
(4x,., - &m )
(8%, - Am,)

Dummy 90:Q1-92:04

SSE
RMSE
RZ

64:0]1-86:04 64:01-89:04 64:01-92:04 64:01-92:04

1.107™
{.182)

-.108™
(.032)

.00400
(.00208)

.0305™"
(.0046)

-.00393
.00532)

.0100""
.0036)

-.0104""
(.0015)

.178"
(.029)

-.00763"
(.00144)

267"
(.070)

.198™
(.072)

.0927
(.0600)

L

o~

"

.00146
.00436
.653

* Significant at 5% level
** Significant at 1% level
Standard errors appear in parentheses.

Sample Period

1.194™
(.164)

- 122"
(.030)

.00409"
(.00195)

.0307™"
(.0044)

-.00309
.00505)

-

-.0104™"
(.0034)

-.0107™

—

.0014)

.191™*
(.026)

-.00783"
.00133)

.256™
(.064)

217
(.065)

.0770
(.0558)

-

.00158
.00421]
.665

26

.642""
(.152)

-.0971"*
(.0333)

.00206
(.00217)

.0317"
(.0050)

.00979
(.00557)

-.0116™"
(.0038)

.00521"
(.00116)

102"
(.024)

-.00661"
(.00147)

.204"™
(.068)

.106
(.070)

.0608
(.0609)

*

e

.00233
.00481
.531

Estimates of the Federal Reserve Board’s M2 Demand Model

.930™"
(.156)

-.103""
(.031)

.00383
(.00204)

.0311™
(.0046)

-.00830
(.00515)

.0109™"
(.0035)

-.00763"
(.00121)

.148"
(.024)

.00720"
(.00136)

221"
(.063)

.136°
(.065)

.0702
(.0562)

12

: 4

-.00806™"
(.00187)

.00197
.00443
.600




TABLE 2. Dufour Test of the Structural Stability of the Board’s M2 Model
Sample Period: 1964:Q1-1992:Q4

Date Coefficient Stnd. Error
1990:Q1 -.0017 .0044
1990:02 -.0050 .0043
1990:Q3 -.0037 .0044
1990:Q4 -.0089" .0044
1991:Q1 -.0042 .0045
1991:(Q2 -.0041 .0044
1991:Q3 -.0135" .0044
1991:04 -.0118" .0046
1992:Q1 -.0130"" .0048
1992:Q2 -.0211™ .0047
1992:Q3 -.0208™ 0049
1992:Q4 -.0186"" .0052
F Test F2,80 = 3.5217

* Significant at 5% level
** Significant at 1% Tevel
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TABLE 3.

Variable

Constant
Timex1073
DMMDA
D83Q1
D83Q2
DCON
0Ct-1
v

t-1

Aoc,

(dx, - am,_,)
(8%,.y - Am,_,)
(Axt-z - Am_,)

Dummy 90:Q1-92:Q4

time®x107>
Aoc, _,

B

1.175™
(.251)

719"
(.333)

.00974
(.00208)

.0333™
(.0046)

- .00550
(.00510)

W

L

-. 00960
(.00344)

-.0164"
(.0037)

199"
(.042)

-.0124™
.0030)

-

.250™
(.067)

.200™"
(.068)

.0764
(.0587)

-.365"
(.154)

-.00398
(.00350)

287"
{.096)

Sample Period

64:01-86:04 64:01-89:04 64:01-92:04 64:01-92:04

1.146"
(.225)

522"
(.231)

.00817"
(.00292)

0322
(.0042)

-.00371
(.00478)

*

-.00966"

(.00327)

-.0161™
{.0032)

.192™
(.037)

-.0118™"
(.0025)

L2571
(.062)

.236™
(.062)

.0840
(.0538)

-.213™
(.104)

-.00382
(.00306)

.250™"
(.074)

28

.951™
(.205)

.729™
(.185)

.00918"
(.00275)

0327
(.0041)

-.00591
(.00452)

L4

*

-.00885"
(.00314)

-.0150""
(.0032)

163"
(.035)

-.0120™
(.0025)

249"
(.057)

.195™
(.057)

.0941
(.0502)

-.360™
(.084)

-.00723"
(.00318)

.326™
{.057)

Estimates of the Generalized M2 Demand Model with Income as the
Long-Run Scale Variable

1.010™
(.209)

.603™"
(.211)

.00836"
(.00282)

*

.0322"™
(.0041)

-.00535
{.00453)

-.00887"
(.00312)

-.0154™
(.0032)

A
(.035)

-.0118™
(.0024)

.251™
(.056)

196"
(.057)

.0946
(.0500)

-.00272
(.00219)

-.303"
(.096)

-.00638"
(.00311)

3077
(.058)

s




TABLE 3. Continued

SSE .00123 .00132 .00143
BySE .00408 .00392 .00383
R .697 .710 .702

* Significant at 5% level
** Significant at 1% level
Standard errors appear in parentheses.
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TABLE 4. Dufour Test of the Structural Stability of the Generalized M2 Demand
Model with Income as the Long-Run Scale Variable

Sample Period: 1964:Q1-1992:Q4

Date Coefficient Stnd. Error
1990:Q1 -.0011 .0042
1990:Q2 -.0028 .0042
1990:Q3 -.0016 .0043
1990:0Q4 -.0068 .0043
1991:Q1 -.0012 .0044
1991:Q2 -.0009 .0045
1991:Q3 -.0070 .0046
1991:04 -.0040 .0048
1992:qQ1 -.0042 .0050
1992:Q2 -.0098 .0053
1992:Q3 -.0086 .0055
1992:04 -.0073 .0055
F Test Fi2,86 = .597

* Significant at 5% level
** Significant at 1% level
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TABLE 5.

Scale Variable

Variable

Constant
Timex10™
DMMDA
D83Q1
D83Q2
DCON
0C¢.1
Vi1

doc,

(dx, - &m,_,)
(8X¢.y - Am )
(8%,, - 4m,_,)
Dummy 90:Q1-92:Q4
time®x10°

doc,_,

B

(.

{.

(

-—

——

.839*"
222)

.651
.347)

.00661
.00337)

.0284™
0046)

.0129"
.0052)

.00688
.00346)

.0137™
.0038)

131"
.034)

.00941"
.00300)

.350""

(.111)

-.136
(.123)

.268"

(.095)

(.

(

(

.354"
164)

.00649
.00376)

.356""
.118)

>

——

Sample Period

64:01-86:04 64:01-89:04 64:01-92:04 64:01-92:04

.829™
(.213)

671"

(.267)

.00665"

{.00296)

.0284™

(.0043)

-.0120"
(.0049)

-.00701"
(.00338)

-.0132"
(.0035)

.130°

(.033)

.00969™"
.00272)

322"

(.105)

-.105
(.115)

.268™

(.089)

-.365"
(.126)

-.00808"
(.00343)

.358™"

(.086)

31

757"
(.195)

.822™"
(.225)

.00793"
(.00265)

.0293™
(.0041)

-.0131*
(.0046)

-.00641"
(.00313)

-.0128"
.0033)

120"
(.030)

-.00957™"
{.00262)

.346™"
(.090)

-.137
(.100)

.259™
(.078)

Lo

-.430™
(.109)

-.00993""
(.00327)

.404™
(.068)

Estimates of the Generalized M2 Demand Model with Consumption as the

.818™
(.199)

g1
(.242)

.00712"
(.00274)

.0286""
(.0041)

-.0126™"
(.0046)

-.00643"
(.00312)

-.0133"
(.0033)

129"
(.031)

-.00945"
{.00256)

.349™
(.090)

-.131
(.100)

.261™"
(.078)

.00272
(.00222)

.385™"
{.116)

-.00886™"
(.00323)

.383™
(.069)

L




TABLE 5. Continued

SSE .00125 .00141
BQSE .00412 .00404
R .691 .691

* Significant at 5% level
** Significant at 1% level

Standard errors appear in parantheses.

32

.00146
.00385
.698

.00143
.00384
.700




TABLE 6. Dufour Test of the Structural Stability of the Generalized M2 Demand
Model with Consumption as the Scale Variable

Sample Period: 1964:Q1-1992:Q4

Date Coefficient Stnd. Error
1990:Q1 -.0000 .0044
1990:Q2 -.0028 .0044
1990:Q3 -.0014 - .0044
1990:Q4 -.0061 .0045
1991:Q1 -.0040 .0046
1991:Q2 -.0023 .0047
1991:Q3 -.0043 .0048
1991:Q4 -.0029 .0048
1992:Q1 -.0026 .0051
1992:Q2 -.0046 .0053
1992:Q3 -.0056 .0053
1992:Q4 -.0032 .0054
F Test Fi2,86 = -254

* Significant at 5% level
** Significant at 1% level
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TABLE 7. Comparing the Recent Performance of the Alternative Models:
Root Mean Square Errors and Mean Errors from 1990:Q1-1992:Q4

Models Estimated 64:Q1-89:Q4 Models Estimated 64:Q1-92:Q4

Model RMSE "Mean Error Reduction’ RMSE Mean Error Reduction.
Board .01247 .010563 ———— .00540 .00378 ——--
Income

Velocity .00553 .00447 57.5% .00237 .00069 81.7%

Consumption
Velocity .00371 .00332 68.5% .00145 .00067 82.3%

* Percentage reduction in mean error relative to the Board model.

TABLE 8. Comparing the Recent Performance of the Alternative Models:
Forecast Encompassing from 1990:Q1-1992:Q4

Sample Period: 1964:Q1-1992:Q4
Independent Variable Dependent Variable T Statistic

e - e eg 7.819™
e, 1.703
ey - € ey 9.148"
ec 1.149
e - e e, 4.282™
e .105
Notes:

eg = residuals from Board model

e; = residuals from generalized income-velocity model

8 = residuals from generalized consumption-velocity model
* Significant at 5% level

** Significant at 1% level

finm
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TABLE 9.

Sample Period:

Variable

Constant
Timex1073
DMMDA
D83Q1
D83Q2
DCON
0C, .4

Vet

doc,

(4x, - Am,_,})
(8%¢y - Am_,)

.(Axt-z - A'“1:-1)

DRTCx107®

DISINTER

Board Model

1.074""
(.157)

-.116"
{.030)

.00401"
(.00196)

0310
(.0044)

.00519
(.00503)

-.0106"
(.0034)

.00922™
(.00128)

172
(.025)

-.00758"
(.00131)

.241™
(.061)

175"
(.063)

.0909
(.0544)

-.315™
(.079)

-.0207™
(.0045)

W

1964:Q1-1992:Q4

Income-Velocity

1.093™
(.212)

552"
(.204)

.00822"
(.00277)

.0322""
(.0041)

-.00427
(.00454)

-.00907"
(.00310)

-.0160™
(.0031)

.184™
(.035)

-.0120"
(.0024)

.258""
(.057)

211"
(.057)

.0993"
(.0498)

o

-.148
(.088)

-.00834
(.00454)

35

1.104™
(.216)

.586™"
(.217)

.00855"
{.00281)

.0324™
(.0041)

-.00438
(.00460)

-.00878"
(.00312)

-.0161™
(.0031)

.186™
(.036)

-.on7™
(.0024)

.265""
(.057)

.204™
(.058)

102"
{.050)

w

o*

-.00536
(.00404)

.0269
(.0254)

How Important are RTC, Disintermediation, and Debt-Paydown Effects?

Consumption-Velocity

827"
(.199)

696"
(.242)

.00694"
(.00274)

.0286™"
(.0041)

-.0124™
(.0046)

.00663"
.00313)

——

-.0133"
(.0033)

.130™
(.031)

-.00976™

(.00256)

.349""
(.091)

-.123
(.101)

.259™"
(.079)

-.132
(.090)

-.00460
(.00436)

.851™"
(.201)

718
(.242)

.00712"
(.00273)

.0287""
{.0041)

-.0125™
(.0046)

-.00627"
(.00314)

-.0136™
(.0033)

133"
(.031)

-.00936™
(.00255)

.362™
(.091)

-.146
(.100)

273"
(.079)

-.00225
(.00387)

.0396
(.0309)




TABLE 9. Continued

time®x107° -
dac,_, ---
ﬁ - -
SSE .00180
RMSE .00426
R® .631
ME 90:Q1-92:04 .00047

RMSE 90:Q1-92:Q4 .00390

* Significant at 5% level
** Significant at 1% level

-. 283"
(.092)

-.00510
(.00298)

278"
{.060)

.00137
.00378
.709

.00001
.00202

Standard errors appear in parentheses.

36

-.300™"
(.098)

-.00493
(.00301)
.246™"

(.077)

.00140
.00381
.704

.00012
00238

-.376""
(.116)

-.00848™"
(.00322)

374"
(.072)

.00142
.00385
.699

.00007
.00122

-.386™"
(.115)

-.00812"
(.00322)

.328"
(.090)

.00143
.00386
.697

.00002
.00127




TABLE 10. Dufour Test of the Structural Stability of the Board’s M2 Model
Sample Period: 1959:Q1-1992:0Q4

Date Coefficient Stnd. Error
1990:0Q1 -.0018 .0047
1990:Q2 -.0053 .0047
1990:Q3 -.0027 .0047
1990:04 -.0080 .0047
1991:Q1 -.0024 .0048
1991:Q2 -.0018 .0048
1991:Q3 -.0113" .0048
11991:04 -.0085 .0048
1992:Q1 -.0079 .0050
1992:Q2 -.0164™ .0049
1992:03 -.0143" .0051
1992:Q4 -.0101 .0053
F Test Fi2,100 = 1.961
Single Dummy .
90:Q1-92:0Q4 -.0065 .0019

* Significant at 5% level
** Significant at 1% level
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TABLE 11. Testing the Pre-1964 Structural Stability of Alternative Models
Sample Period: 1959:Q1-1989:0Q4 \
Board _Generalized Income . Generalized Consumption

Date (Coefficient Stnd. Er. Coefficient Stnd, Er. Coefficient Stnd. Er.
59:04 -.0168™  (.0047) -.0060 (.0051) -.0073 (.0051)
60:Q1 -.0102"  (.0047) .0000 {.0050) -.0012 (.0051)
60:Q2 -.0160"  (.0049) -.0078 (.0050) -.0085 (.0051)
60:Q3 -.0112°  (.0051) -.0049 (.0050) -.0002 (.0053)
60:Q4 -.0158™  (.0050) -.0094 (.0049) -.0148" (.0051)
61:Q1 -.0080 (.0048) -.0007 {.0048) -.0035 (.0051)
61:Q2 -.0081 (.0046) -.0011 (.0046) -.0067 (.0050)
61:Q3 -.0112°  (.0046) -.0044 (.0046) -.0068 (.0049)
61:Q4 -.0122"  (.0047) -.0059 {.0047) -.0075 (.0050)
62:Q1 -.0110"°  (.0047) -.0056 (.0047) -.0021 (.0049)
62:Q2 -.0142"  (.0047) -.0102" {.0046) -.0094" (.0047)
62:Q3 -.0174™  (.0048) ;.0143** (.0046) -.0119" (.0047)
62:Q4 -.0105°  (.0047) -.0067 {.0048) -.0043 (.0048)
63:Q1 -.0065 (.0046) -.0039 (.0044) -.0022 (.0046)
63:02 -.0048 (.0045) -.0018 {.0043) -.0026 (.0045)
63:03 -.0036 (.0044) -.0014 (.0042) -.0026 (.0044)
63:Q04 -.0008 (.0044) .0018 (.0042) .0030 (.0044)
FTest  Fpo = 2.071 Fiz.9 = 1.055 Fi7.80 = 1.098
Single Dummy -.0083"™" -.0033 -.0037
59:04-63:04 (.0021) (.0023) (.0024)

* Significant at 5% level
** Significant at 1% level
Standard errors appear in parentheses.
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TABLE 12. Comparing the Past Performance of the Alternative Models:

Forecast Encompassing from 1959:Q4-1963:04

Sample Period: 1959:Q1-1989:04
Independent Variable Dependent Variable T Statistic

€

€

*

- g g 2.148
| e, -.889
- g e 2.395"
e -.703

- e e, 1.367
e -.805

= residuals from Board model

= residuals from generalized income-velocity model

= residuals from generalized consumption-velocity model
Significant at 5% level
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TABLE Al. Does Adding Bond Funds to M2 Yield a More Explainable Aggregate?
Sample Period: 1964:Q1-1992:04

Root-Mean-Squared Errors”
Complete Sample 1990:03-1992:Q4
Models Excluding RTC and

Disintermediation Effects

Board M2** .0047 ©.0057
Board M2B™ .0045 .0056
Generalized Income-Velocity M2 .0036 .0026
Generalized Income-Velocity M2B .0035 .0029
Generalized Consumption-Velocity M2 .0036 0015
Generalized Consumption-Velocity M2B .0036 .0018

Models Including RTC and

Disintermediation Effects

Board M2"* .0041 .0044
Board M2B™ .0040 .0040
Generalized Income-Velocity M2 .0035 .0022
Generalized Income-Velocity M2B .0035 .0025
Generalized Consumption-Velocity M2 .0035 .0013
Generalized Consumption-Velocity M2B .0035 .0016
Notes:

* Root-mean-squared errors are not corrected for degrees of freedom
lost in estimating the models.
** As reported in Duca (forthcoming).
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