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Annals of Economic and Social Measurement, 6/1, 1977

A STUDY OF PRICE FORECASTS
By Joun A. CARLSON

A data series on price expectations developed by Livingston are presented and analyzed. These
semi-annual data ( 1947-75) have been widely used by researchers, but there are some problems
with the series. After examining the nature of the price expectations series, the implied rates
of inflation are discussed, and the accuracy of the forecasts are analyzed {including the im-
pact of errors en revisions). Firally, extreme forms of the rational expectations model are
criticized in the contex! of these data.

}. INTRODUCTION

“We have a very strict publication policy. ... [With rare exceptions]
you’re not allowed to print your first article for [seven] years after you
take your PhD, ... In the twelve years since we and Yale started this, 72
learned journals have ceased publication. The survivors are half their old
size and about three times their old quality. ... Keeping up with one’s
field is becoming almost a pleasure.” Perrin (1965)

One could debate the desirability, if not the feasibility, of an at-
mosphere in which research, like good wine, is given enough time to reach
the proper stage of maturity. In its absence, many of us, hoping to be first
or fearing the obsolescence that accompanies delay, rush in as fast as
prudence, referees, and editors will allow.

The foregoing remarks could apply to a myriad of topical areas. Here
they are relevant to some studies that have made what seems to be pre-
mature use of a set of price expectations data. In view of the apparent
widespread interest in these data and a belicf in their potential usefulness
for learning more about the process of inflation, this paper reports on a
detailed look at the data. Specifically, the purpose of the ensuing presenta-
tion is threefold:

(1) To make available to the profession a carcfully worked over series
of data on price expectations.

(2) To comment on and examine the data a bit.

(3) To respond to a challenge put forth by a *“rational expectations”
view of the world.

The data in question come from a relatively small semi-annual survey
of economists by Joseph Livingston, now with the Philadelphia [nquirer.
Since 1947, Livingston has asked these economists, who are presumed to

*Thanks are due to Jefl Levin, and Tom Stanley for Dan Milkove research assistance.
to Tom Cargill and an anonymous referce for helpful comments on an earlier draft, and to
the National Science Foundation for financial support. The views expressed are, of course,
my own.
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be knowledgeable observers of the siate of the U.S. economy, to forecast
a number of key ceconomic variables. He then summarizes the results in his
business outlook column usually printed in late June and late Decembet.

Turnovsky (1970) was probably the first in a professional journal to
publish an analysis ol the forecasts of the CPL. To his credit he drew pro-
fessional attention to these surveys. Unfortunaiely, he also set a patiern of
uncritical aceeptance of the data as copied out ol the newspaper columns.
Despite evident problems with the data, this cavalier attitude carried over
to other users. As a result, judging from private conversations I have had.
many cconomists believe that the data are “‘crummy’™ or “worthless.”
This judgmentas, | think, unwarranted.

Like all historical statistics, the nature ol the data should be as fully
undersiood as possible to justify analytical observations and conclusions.
The next section therefore provides some of the background that has been
missing from other studies utitizing these Livingston data.

2. AN EXPLICATION OF THE LiVINGSTON PRICE FORECASTS'

Livingston’s primary objective has been to collect data for journalistic
purposcs. As a journalist, as well as an economist. his responsibility is to
give his readers insight into current thought about what is going to happen
to the U.S. cconomy. In doing so, he is often confronted with problems on
the timing of the available information.

To help understand the ditficulty. consider a year-end Business Oul-
look column. In carly November he must prepare his questionnaire for
mailing to the participating economists. Along with the questionnaire he
provides the most current data then available on the cconomic variables
to be forecast. In the case of the CPLand the WPI the September data are
usually the most current. If the questionnaire goes out in mid-November,
the Burcau of Labor Statistics may have just released the October WP
higure. A week or so later the October CPL is released. Remember that
there are 12 to 15 other items on the survey in addition to the CPI and
WPL, although we shall concentrate here primarily on the CPI.

Livingston nceds the responses back by carly to mid-December in
order to tabulate the forecasts and prepare his own analysis. Before the
December column is printed. the November figures have been released.
When there has been very little if any change between the September and
November figures, he generally uses the arithmetic mean ol the individual
forecasts as his published consensus forecasts. The dilemmas arise when
there have been substantial (and possibly unexpected) changes in the price
indexes in the interim .

i - : . . . . . .

I have benefited irom correspondence with Mr. Livingston in preparing this secuon.
While he has had a chance to see and react to earlier drafts. | take responstbility for any
remaining errors in interpretation.
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As a good exampic, late in 1957, the CPI stood at 1211 in both
September and October. The average of the forecasts when they came in
was 121.2 for Junc, 1958, I citect, the forecast was for no change, or a
very slight change. But, when the CPL was released for November., it was
121.6. or 0.5 over the figure given in Livingston’s questionnaire when it
was sent out.

This posed a problem. As a Journalist, Livingston wanted to include
the latest figure. Bui, with no adjustments. this would indicate that
ceonomists were predicting deflation: a decline from 121.6 to 1212, He
reasoned that this was contrary to their real expectations. Consequently,
in presenting the data for publication, he revised the consensus upwird by
an average of 0.5, or by the amount of the change in the CPI from October
(and Scptember) to November. Thus, he showed a November index of
121.6 and a June 1958 forecast of 1217,

A question which would naturally occur to statisticians is this: Had
the respondents already taken into account, when they answered the
questionnaire, the increase in the CPLin November? If so, obviously, the
upward adjustment would have been misleading. But it was Livingston’s
Judgment thai the majority of respondents based their projections on the
data given in the questionniire. Morcover, sinee the replies were processed
in the first half of December, the November CPI would not have been
available 1o the respondents.

Lending support to this hypothesis, or judgment. was a special in-
tertm survey printed on March 13, 1949, which asked for revised forecasts
for June and December, compared with forecasts for the same months
published almost three months belore (December 25, 1948). Both con-
sensus figures changed by more than the intervening change in the actual
index.

These adjustments have been made with increasing frequency sinee
the mid-1960's. although not in cvery survey for which there was sub-
stantial inflation in the months preceding the business outlook column >
Whether or not one fully agrees with the appropriateness of these adjust-
ments for journalistic purposes. anyone making analytical use of the
published consensus foreeasts should be warned that these represent
Livingston’s judgment about what his participants” consensus foreeasts
would have been had they too had all the information available to him
shortly before publication dates. Furthermore. in my opinion, most of the
adjustments are not so readily justified as the cxample given for late 1957,

Livingston has preserved all of the original data and made available
the unadjusted individuai forecasts of the CP1 and WPL. He notified me
that journalistic adjustments had been made in the data he publishes and

2., - . P .
“For example, these adjustments were not made in the survess published in June 1967,
December 1970, and December 1972,
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so I presume he has notificd other users who iave contacted him. Cop-
scquently, little is gained by arguning about the appropriateness ol the
published consensus forccasts for statistical anabvsis.? Instead we shoutd
turer our attention to how to make best pse ol the data that are avaitable
In the next scection. some of these gurestions are addressed.

3 TuE Iverieo BExrectren RaTes oF INFLATION

Empirical studies of how interest rates or wage increases are in-
flucnced by expectations of inflation need some measure of the expected
rate of inflation. which will be defined as a percentage increase in an index
of prices over some time inte the fntere, The forecasts in the Livingston
surveys include anticipated fevels of the CPL and the WPL To convert
these mto expected rates of change. one needs to know the base valie of
the index and approximately how many months bevond that base the re-
spondents think they ire forecasting.

The fArst studies nsing Livingston's published consensis Torecasts
imphettly assumed that the December and June indexes were known,
Thus. Turnovsky (1970), Ternovsky and Wachter (1972). Gibson (i972),
and Pyle (1972) apparently computed the pereentage change over the
siceceding 6 and 12 months. For example. a consensns forecast for next
December published this December was used to calenlate the expected
rate of inflation over the rext 12 months. The probiem with this is that
Livingston himsclt did not know the vahiue of the December index when
he wrote his ¢olumn. The participants in the survey were generally con-
strained, as noted above. to even carlicr information.

Gordon (1971) recognized purt of the timing problem and computed
a seven-month change from November to June and a thirteen-month
change from November to December of the foliowing yvear. He also nsed
the published data. so any questions about the consisteney of Livingston's
adjustments carry over to his data, but at least they reflect Livingston's
judgment about the state of cconomists’ expectiations at the times the
coluimns were published.

What docs Gordon's provedure imply about the state of cxpectations
of the participants at the time they sent in their guestionnaires? IF as
Livingston presumed. the responses were based on the information he pro-
vided with the questionnaire. such as the Scptember CPI for a December
survey. then seven months beyond September comes Aprit and 13 months
after September comes October. If the participants were realty forecasting
the fottowing April and October indexes (which. incidentatly. are the fatest
available for much of June and December. respectivety). then Gordon's

"One of the most hothersome figures has been the G-month-shead Torecast ol the
CPEn June 1954 This should hase been 114.2 instead of the 1119 that was printed. In-

terestingly. Severn (1973} decided to drop that observation on the hasis of 4 homogenceity
lest.
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figures would reflect the expected rates of inflation implicd in the par-
ticipants” foreeasts. At least this, unlike the 6 and 12 month interpreta-
tion. s defensible on @ priori grounds. it is not, however, consistent with
evidenes to be given shortly about what the participants thought they
were predicting,

Morce recently a fair number of ecconomists have obtained the in-
dividual responses to the Livingston surveys and have constructed their
own expected inflation series for various uscs, c.g., Wachtel (1974) and
DeMilner (1975). Once the individual data are available, some of these
timing issnes become more evident. Olsen (1974), on the basis of the rel-
ative accuracy of inflation forecasts under alternative assumptions, comes
to the sume conclusion as the one presented beiow.?

The most plausible assumption, from what has been said about these
surveys, is that a typical participant in a December survey knows the
October index before he makes his forecasts tfor the values of the indexes
that will be reported for June and December of the following year. This
assumption implies the forecasts cover an 8-month span from October to
Junc and a l4-month span from October to December. To check the
validity of these assumptions. T conducted a small survey of my own.

At the end of cach of Livingston's Business Outlook columns, there
is a list of participants. I took 50 names which appeared at least once in
cuch of the last three years and asked them what was the most recent valuc
of the CPI that they were aware of at the time of sending back their fore-
casts and whether they were foreeasting the April figure (available for
much of Junc), the May figure (released in Junc) or the June figure (re-
leased in July). 32 responded, some not willing to pin down precise dates.
I made no attempt to prod the other I8, becanse the answers received
gave a fairly elear answer to the question of timing as shown in the follow-
ing tabulation of numbers of respondents:

Month of Most Recent CPI Month of the CPI

Known at Time of Forecast Being Forecast
Scplember Oclober April May June
8 22 0 4 25

The predominant patternis that participants know the October figure
and are forecasting & months ahead to the following Junc. About one out
of every four do not take note of the October releases of the CPIL (For the

0ther recent studies are stilt usinig the forecasts as published in the Livingston col-
umns. c.g.. Luhiri (1976) and MceGuire {1976). They both take o step in the right direction
in postulating explicitly that the recorded forecasts refleet the “irue™ or refevant foreeasts
with an ciror, but they fali short of investigaling the possible sources or nature of these
errors.
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WPIL. only 4 indicated using September figures and 25 using October) A
fews are making forecasts for the sccond guarter of the vear and these are
indicated s forecasts Yor May. Thus, while itis not precise. the forecast
span is ibout § months. not 6 or 7. If the non-respondents to my survey
tend 1o pay relatively less attention to ihe latest information. then possibly
some larger portion should be viewed as knowing only the September in-
dex and projecting 9 months ahcad.

Prior to 1969, when the CPI was released later than it is now, propor-
tionately fewer (of those who participated and could remember) were
awirce of the October CP1 when making a forecast. The average span was
thercfore probably more than 8 months for the CPI forecasts in the carlier
years of the survey.,

Scveral respondents cautioned me that they make broad cstimates, |
believe that these are honest best guesses. The implicd warning is that they
are not single-valued forccasts held with great conviction between two
exact points in time. Nevertheless. for analvtical purposes the following
dates are in general conformity with the available evidence: (a) Expecta-
tions are formed, or at least submitted, fate in November or carly in De-
cember. (b) The most current available data are the October indexes. (¢)
Forccasts are of indexes eventually reported for the following June and
December. Similar dates apply to the Junc survey: Expectations are
formed in late May or carly June with data available for April. The con-
sensus forecasts so derived for the CPL are presented in Table 1 and for
the WPl in Table 2. Additional statistics arc presented in a data appendix.

The expected inflation rates implied by conscnsus forecasts of the
WPl are calcelated in the same way as those with the CP1. Therefore, a
description of Table 1 will serve as a description of Table 2 as well, The
actual CPl's recorded in Table | are the figures for two months before the
survey month, since this is the latest official information about the index
available to the respondents before they record their forecasts,

The number of respondents making a forecast of the CPl for 6, 12,
and 18 months beyond the survey month are recorded beside the arith-
mctic means of cach set of forceasts. The expected inflation rates inferred
from these mean or consensus forecasts are also recorded in Table 1. The
caleulation and interpretation of these rates requires some explanation.

Inall cases, expected inflation has been expressed at an annual rate.
The procedure has been to convert the expected pereentage change to a
monthly rate and then to compound that 12 times to get a figure for the
rate of inflation that would occur over the next year if that monthly rate of
mflation were to continue for the next 12 months.

As an example, consider the survey in December, 1973, The October
CPI stood at 136.6 and the average of the forecasts for the following June
was 141,42, which represents approximately a 3.53 pereent increase ox-
pected over an cight month period. The expected inflation rate of 534

32




-—arrye-n

ForrCasTs or THE CPl N THE LIVINGSTON SURVEYS,

TABLE |

1947 75, NUMBERS OF RESFONDENTS, ARITHMETIC
AVERAGES, AND EXPECTED INFLATION RATES.

6-Month Forceasts

12-Month Forecasts

18-Month Forecasts

Survey —

Month  Actual Mean® Rim:c Mecan®  Rate® Mean® Rate€
1+ 2 CPlaP’ No. PZ_HZ Tér42 MNo. f’;2_1+2 W;Q_H,z No. Pl‘l(lb’ "I‘K.lv"
June 47 156.2 28 15036 -5.56 28 14416 -6.64 26 14133 -583
Dec 47 163.8 32 166.87 283 32 16375 - 03

Jun 48 169.3 32 169.19 ~10 28 16630 -1.52 27 16239 247
Dec 48 173.6 32 17147 -1.84 31 16858 -2.4R

Mar 49¢ 1709 IS 16767 —447 34 16428 422

Jun 49 169.7 36 16206 —-6.68 34 15871 -S58 32 15756 -4.25
Dec 49 168.5 6 16667 163 M4 16409 225

Jun 50 167.3 43 168.66 1.2 4} 167.36 03 39 166.03 —.d6
Dee 30 174.8 B i79.03 365 36 183.00 4.01

Jun Si 184.6 44 187.73 255 42 190.20 2.60 42  190.65 1.96
Dec 51 187.4 49 189.6S 181 49 19186 2.03

Jun 52 188.7 45  i89.16 36 44 18793 -.34 39 186.05 — 84
Dec 52 190.9 53 19052 ~29 S} 18885 -.92

Jun 53 190.1 45 18882 101 # 18677 —1.50 43 18305 - 1.60
Dec 53 1154 52 11451 -1.16 52 11395 108

Jun 54 114.6 49 11420 -52 48 11445 —11 48 11483 12
Dec 54 114.5 44 11462 15 46 114.57 05

Jun 35 114.2 50 11458 S0 48 114.56 27 47 11455 A8
Dec S5 1149 500 11332 31 3l 115.62 .54

Jun 56 114.9 48 11517 3545 11887 S0 43 1579 46
Dec 56 117.7 47 11881 142 48 119.18 1.08

Jun §7 116.3 53 120.2% 114 52 12096 1.19 50 121.74 1.22
Dec S7 121.1 60 121.16 07 60 12143 .23

Jun S8 123.5 58 12355 06 S8 12397 32 55 12482 .64
Dec 58 123.7 61 12423 64 6D 12485 80

Jun 59 1239 61 12441 62 60 1253 100 39 126.04 1.03
Dec 39 125.5 57 126.29 95 6 127.02 1.04

Jun 60 126.2 52 126.58 45 52 121.%3 70 82 127.76 4
Dec 60 127.3 o6t 12746 19 60 12825 .64

Jun 61 127.5 S8 128.36 101 56 129.21 P05 0SS 136.03 1.18
Dec 61 128.4 62 12931 107 62 13021 121

Jun 62 105.2 57 10591 1.02 87 106.51 1.06 57 10719 1.13
Dec 62 106.0 61 106.70 99 62 107.36 1.10

Jun 62 106.2 §5 106.93 1.0 S3 107.51 1.08 52 108.07 .05
Dec 63 107.2 s9  107.79 B2 8 10843 .98

Jun 64 107.8 S5 108.58 10y 54 109.36 124 53 11002 1.23
Dec 64 108.5 58 10942 1.29 57 110.06 1.23

Jun 65 109.3 53 109.99 94 32 110.67 1.07 S1 11140 [P
Dec 65 110.4 64 11153 1.57 65 112.36 1.6%




TABLE ) (coutineed )

6-Month Forecasts 12-Muonth Forecists t8-Month bForecasts
Survey T T R AP, R
Month  Actual Me:in R;Hu M‘c;m k‘;nc M‘c;m R.;nc‘
c+ 2 CPIPP, No. Pey meae2 Noo Phiy mige Noo Pl i,
JTu]--;;év 13s7 183 49 1A} 208 47 11647 0
e 606 116.006 J0600M 11742 219
Jun 67 116.94 20449 HIRSS 2400 49 120001 T
Dec 67 119,58 266 56 12139 243
Jun 68 [22.36 00 83 10403 100 51 125 88 g
Dee 68 125,12 272 57 1278 291

Jun 69 1264 420 12004 RIS 13149 RIC B I (L KK AR
Dec 69 1298 49 13280 VAN O4Y 13527 1.60

Jun 700 130 47 13701 3300 47 13971 364 47 WIS 3
Dec 70 1374 49 13064 3536 49 14351 3X0
Jan 711202 45 123300 390 44 02600 40T B 1284 408
Yee 70 1224 81 12MK6 30X 3712703 32
Jun 70 1233 A8 12724 35T 47 12983 380
Dec 72 12606 57 13932 32 5% D7s A

Jun 73 130.7 R S ERD I YN 4.21
Dec 73 136.6 R I B I AR B U E A .36

Jun 74 1439 S 13063 7.2 5 133 45 6.84
Dec 74 1530 5716073 7.67 537 16647 7.50
Jun 73 138.6 N RIS Y| 169 .06 5.62
Dec 73 164.6 S 17095 S84 5 17358 SRS

FActuitl CPL (or WP two months belore the surves month, The hase vears are as
follows:

Buse Year For Survess
1933 3y Jun 47 Jun 33 CP1
Jun 47 Jun 31 WPI
1947 49 Dee 33 Dec ol CPl
Dee 3 Dec ol WPI
1957 39 Jun 62 Dec7) CPHand WPI
1967 Jun 71 CPland WPI

Arithmetic mean (consensus) of the individual forecasts of the indey 6. 12, and ¥
moaths beyond the survey month.
¢ . . L .
Expected inflation at annual rates implicd by consensus foreeasts in accordance with
the Tollowing formulas:
* * 12/8
Toar2 = (Poya/ PO 1
* * 12/
a2 = (P, 2/ F) M
* * 12/20
Tisiaz = {Piges /P00 -
d - . . . .
Special interim surves with revised forecasts for June and Decemher, 1949 In the
caleulation of expected inflation rates the exponent is 1273 for the June forecast and 12711
for December.




TABLE 2

Forbeasrs or e WPLIN fie LivisGs1os SURVEYS
1947 75 Neusirs o1 RESPONDENTS, ARITHME 11¢

AVERAGES, AND EXPECTED INELALION Rares.

Survey

Month
t+2

Jun
Dec

Jun
Dec

Mar 494

Jun
Dec
Jun
Dec
Jun
Dec
Jun
Dec
Jun
Dce
Jun
Dec
Jun
Dee
Jun
Dec
Jun
Dce
Jun
Dec
Jun
Dec
Jun
Dec
Jun
Dec
Jun
Dec
Jun
Dec
Jun
Dee
Jun
Dec

47
47

48
48

49
49

50
50

51
51
52
52
53
53
54
54
55
55
56
56
57
57

58
58

59
59

60
60

6l
6l

62
62
63
63

64
64

65
65

Actual
WPI?P, No.
147.7 28
158.5 32
162.8 33
165.2 K
160.6 35
150.9 35
152.2 36
159.9 43
169.1 39
183.6 44
178.1 49
1118 46
11,1 S3
109.4 46
110.2 54
111.0 49
109.7 45
110.5 50
i1.6 Si
136 48
115.6 47
117.2 55
1178 60
119.3 S8
1190 61
120.0 61
119,1 38
120.0 52
i19.6 6l
1194 57
118.7 6l
100 4 57
100.6 60
99.7 55
100.5 58
100.3 52
i00.8 57
101.7 53
103.1 63

i2-Month Forccusts

Mean®

Rate*
»*

L3
Perva w2 No. Pirevr ™o

28
32
28
32

34
33
34

43
37

42
49

as
53

45
54

48
47
48
53

45
48

54
60

58
60

60
57
52
60
36
62

57
61

53
57

51
36
52

Mean®  Rate®
L] =
13480 -12.81
16012 1 54
164.62 1.68
16090 -3.88
15523  -7.84
14743  -8.92
148,58  -13.54
156.03 3.09
178.3% 8.33
i85.83 1.83
181.10 2.54
111.78 -.02
109.74  —~1.84
107.83 -2.15
107.29 -394
110.42 -.78
109.94 R
111.01 .09
112.43 tat
114.46 1.14
116,94 1.75
118.12 1.1%
116.52  —1.62
119.11 -.23
119.46 S8
120.64 .80
120.54 1.82
120.26 3
119.27 - 41
11993 .66
11948 99
100.40 -.01
100.86 .39
100.56 1.29
100.77 41
10081 76
101.09 43
102.67 I.43
104.32 1.78

62

35

135.48
161.59
157.38

151.59
144.42
145.24

154.50
183.57
188.54
183.35

110.02
107.21

105.93
106.54

10.77
109.90

110.95
11242
11491
117.03

118.65
116.95

119.78
120.14

121.77
121.08

120.69
119.84

120.74
120.20
100.47
101.27

101.05
101.08

101.29
101.47

103.03
10518

12880 ~11.07

-1.63

-.64
-407

-6.11
-6.86
-3.94
90
7.29
230
2.52
-1.36
-3.01
~272
-2.86
-.18
16

.35
63
99
1.06
1.06
-.62
RA)
82
1.26
143

A9
A7
96
1.09
.06
57
1.16
.50
85
57
1.1
1.7

[V )

25

27

3i

39

43

40

44

48

47

39

.
[2¥]

35

57

50

50

31

18-Month Forecasts

Mean®
L]

189.26

107.67

103.80

111.6i1

110.90

i14.91

119.54

120.67

121.02

121.42

100.71

161.35

101,58

103.27

Rate®
L3

No. Pisivi mixeez

~-8.67

-4.80

-.30

.84
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L 2 {continued)

6-Month Forecasts 12-Month Forecasts 18-Month Forecasts
Survey T T e e -
Month  Actual Mean®  Rute® Men®  Raset Mean®  Rage
£+2 WPE'R Noo Piuy mey Noo Py mite,, Noo PR me,

Jun 66 105.5 49 106.90 200 49 10790 1.95 47  108.83 1.88
Dec 66 106.2 S8 10698 110 538  107.77 1.26

Jun 67 105.3 49 106.71 202 49 10794 212 49 108.81 1.99
Dec 67 106.1 56 107.67 222 37 108.86 2.23

Jun 68 108.3 50 110.27 275 49 11148 251 46 Q1247 2.29
Dec 68 109.1 56 11051 195 56 11149 .87

Jun 69 19 44 11393 271 44 1159 259 42 116.64 2.52
Dec 69 114.0 46 11599 263 46 11799 2.62

Jun 70 116.6 45 118.33 223 45 11982 236 46 121.06 2.28
Dec 70 117.8 45 11948 214 45 12106 2.37

Jun 71 i13.3 38 11577 329 37 117192 348 37 11974 3.3
Dee 71 1144 48 116.08 221 51 1175 2.36

Jun 72 L1175 39 120.05
Dee 72 120.0 48 12323

Jun 73 130.7 41 13516 30739 13845 5.06
Dee 73 1395 42 14544 646 43 150.18 6.53

Jun 74 152.7 44 162.88 10.16 43  168.16 8.62
Dec 74 170.2 49 178.37 729 49 184.53 7.18

Jun 75 1721 47 17733 459 47 18247 S.14
Dec 75 1789 44 186.04 605 44 19261 6.53

.....

o
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percent shown in Table | was calculated by raising 1.0333 to the 12/8
power. Taking the 8th root provides an estimate of the expeeted monthly
rate of inflation. It 1s a geometric average. Raising that to the 12th power
expresses consensus expeeted intlation at an annual rate.

This 15 called a six-month forccast of the rate of inflation between
December and June even though it was originally ealculated over an cight
month period. Any events which take place in November and arc known
to the respondents can influence their forceasts, bui if they do not at the
time know the November CPL it would be improper to base a projection
on that figure.

The same reasoning applies to the longer foreeasts. If the CPH is fore-
cast for 14 months beyond the latest known figurc, then the 14th root of
the ratic of the forecast to the actual CPI gives the (geometric) average
rate of inflation ¢xpeeted per month. Raising it to the 12th power, or com-
pounding it 12 times, again provides a figure at an annual rate. This is the
12-month or year-ahead torecast of the rate of inflation.

Forecasts of the level of a price index have tended to be low when
inflation increases. In such instances, if one keeps the consensus forecasts
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but moves the base index up a month o1 two beyond what is known to the
respondents. the errors in forecasting the inflation rate will appear to be
even greater than they actually are. This is because the base index is above
what the participants would have predicted on average when they made
their forecasts of future values of the index. That would cxplain why
Olsen (1974) found inflation rates were more accurately forecast using a
base for two months before the survey month rather than one month be-
forc or concurrently.

An important rcason for being carcful about the timing issuc is that
inflation expectations data are and will often be comparcd with other
variables expressed at annual rates, e.g.. wage increases and interest
rates. Cargill (1976) comments that which forecast horizon one uses
“makes no difference with respect to the significance of the rclationship
between anticipated price changes and interest ratcs, though it is relevant
for investigating the completeness of incorporation of inflationary cxpee-
tations into interest rates.” | agree with the latter part of this statement,
but the first part may not be correct. In replications of Lahiri's (1975,
1976) wage and interest-rate cquations, the revised data do improve the
statistical significance of the relationships. It is not clear yet how much of
the improvement is attributable to removing inconsistencies in the pub-
lished data and how much to the choice of horizon in obtaining the ex-
pected inflation rates,

Onc other sct of figures for expected inflation can be inferred from
Livingston's columns. In 1971, he began asking for forecasts of real GNP
in addition to forccasts of nominal GNP, These are recorded in Table 3.

At the time the forecasts are made, the GNP figures for the preceding
quarter are known to the respondents. They are making forecasts for 2
and 4 quarters beyond the quarter of the survey. Therefore, the expected
inflation rates implicit in the consensus forecasts can be caleulated in a
manner analogous to the figures developed for the CPI and WPI fore-
vasts.

For the 2-quarter ahead forecasts, tuke the ratio of the implicit con-
sensus forecast of the GNP deflator to its actual value in the preceding
quarter. The cube root of this ratio gives the geometric average inflation
rate per quarter, Then, raising that average to the 4th power expresses the
implicit expected inflation at an annual rate. The results are shown in
Table 3 s expected inflation rates under the heading for 2-quarter fore-
casts.

Similar calculations provide the implicd expected rates of inflation
over the 4 quarters after the survey. These are also shown in Table 3.

These serics do not extend far enough back in time to get much
historical perspective. They do generally follow the ups and downs in the
rates calculated from the CP! and WPI forecasts and their order of
magnitude is about the same.
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Since the end of 1972 the shorter forecast of inflation has been above
the longer forecast. indicating at cach survey date a consensus expectation
that inflation would decelerate. At cach suceeeding survey, however. the
expeeted rate went up. The higher the expected inflation rate in this J-ycar
period the stronger the indication that inflation, which was worse than
had been expected. would not be as bad in the future. As indicated in the
next section this patiern of expecting inflation to come down over time is
not. in general, evident in the forecasts of the CPLand WPI.

4. THE ACCURACY OF THE FORECASTS

Tables | and 2 summarize some of the muny statistics available from
the individual forecasts of the CP1and WPI. A few points can be made by
simple inspection of the data.

1. The consensus expected inflation rates in each survey in recent
years are remarkably similar whether over the next six months, year, or
year and a half. Since 1957, with the exeeption of 1974, the yeuar-ahead cx-
pected inflation rates for the CPl have been consistently above the six-
months ahead forecasted rates but not by much. For the WPI forecasts.
there is not even that consistencey,

2. The variations between surveys are somewhat more pronounced
than variations expected over longer periods as of a particular survey date,
but the between-survey changes themselves are generally not abrupt.
With data from 1952 to 1970, the correlation between the six-month and
the twelve-month expected inflation rate is 981, while between the six-
month rate and its value lagged six months. the corrclation is .906. Even
the advent of wage-price controls prior to the survey in late 1971 re-
duced the expected inflation rate just a half year ahcad by less than one
percentage point. Forecasts of inflation rates in the WPI are slightly more
volatife but even there the changes are not dramatic.

3. Data presented in the appendix show no evident tendeney for the
dispersion of individual expected inflation rates to become greater the
farther into the future the forecasts go. In fact, since 1968 the standard
deviations are smaller the greater the forecast span. | had not expected
this result. Perhaps the dispersion would have been greater it the surveys
had asked for expeeted rates rather than levels, but the participants are
knowledgeable forecasters and may well have relatively less disagreement
about inflation rates over longer penods into the future.

Now, how aceurate have these forecasts been? To put the question in
more fashionable terminology, have the consensus forecasts made “ef-
ficient™ use of information available at the time? The “etticient market™
literature, e.g.. Fama (1970). assumes that a market “fully utilizes™ all
relevant information. A market, of course. consists of individual trans-
actors who make decisions about buying and sclling based on current in-
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formation and c¢xpectations about the future, The implication is that on
average these transactors correctly perecive what the market price wili be,
except for a random error that arises because of intervening events which
were not foreseen or the effects of which on the mirket price could not
have been predicted preciscly.

Thus, one test of the hypothesis that forceasts arc “eflicient’” is to
examine crrors in forecasting. 1f the errors do not appear to move ran.
domly from survey to survey. this could be taken as evidence against the
hypothesis. Itis a very weak test, however. Even systematic errors cannot
constitute a clear refutation of the hypothesis that information is fully
utilized. Since inflation may be considered a manifestation of disequilibrium
(i.e.. demand generally in excess of supply or. as Gordon and Hynes
(1970) postulate, demand in exeess of pereeived demand). then no matter
what the forceast, there could be feedback effeets that force the foreeast
to be systematically wrong, if it was behieved and utilized in pricing de-
cisions. This type of argument has been developed by Carlson (1967) as a
possible cxplanation for the systematic crrors of busincssmen's sales
cxpectations,

Percent

to}-

Unanticipated —-

o V L S \r \

1 | t | | I Years
50 54 58 62 66 70 74

Figure I CPI Inflation 8-Months Ahead at Annual Rates
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Years

Figures 1 through 4 depict expected, actual, and unanticipated in-
flation based on consensus responses to the Livingston surveys. Un-
anticipated inflation is defined as the actual pereentage change (at an an-
nual rate) from a known value of o price index (CPI or WPI) to its value
& or 14 months ahcad minus the expecied inflation rate over the same
period. For example, Figure | shows that from 1947 through 1975 the in-
flation rate for the CPI 8 months ahead was overestimated in only 10 of
the 58 surveys, Furthermore, in addition to being more frequent, the
errors in predicting the CPI are much larger when the inerease in prices
has been underestimated. The fargest errors are assoctated with the advent
of the Korcan War in 1950, an expectation of deflation in mid 1933, an
unexpected price surge in 1956 57, underestimating the acecleration of
inflation in 1965 and again in 1967 69, and finaily the post-controls and
resource shortage inflation in 1973 74, Virtually the same story can be
told for the l4-month-ahcad forecasts of the CPL

Were the forecasts ineflicient? Did they fail to make full use of the in-
formation available? Simpie binomial tests reveal that such overwhelmingly
one-sided errors are so unlikely, it positive and ncgative errors have an
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cqual chanee of oceering, that one is compelled to reject the hvpothesis of
purcly random crrors in forccasting the CPE But is it because the re-
sponrdents were ineflicient in their use of information? 1 think not. Un-
predictable cvents came along during these years primarily on the side of
acecterating inflation. Perhaps there is an clement of wishtul thinking in
the forecasts that leads to underprediction of inflation but even more com-
pelling is the learning hypothesis. As itis learned throughout the ceonomy
that demand is higher than originally perccived. then prices are raised by
more than had been expected and planned.

Unanticipated inflation as it relates to the WPLis pictured in Figures
Jand 4. The WPLis more volatile than the CP1and so the vertical scales
arc different. The same distance on the WPL graphs represents twice as
large a dilference ax on the CPI graphs. The larger errors oceur at about
the same tmes as they did with the CPL but the WPEis morce frequently
overestimated. In i six-year period 1938 63 there are 12 consceutive sur-
veys in which the WPE consensus forccast 14 months ahead is oo high.
The balance of the WPH forecasts are on the low side although not as over-
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Figurc 4 WPLInflation 14-Months Ahead at Annual Rates

whelmingly as the CPHorecasts. One can stll reject the hypothesis that
these errors are random, this time on the basis of a tendeney for the same
types of error to oceur sequentially, producing too few runs of positive
and negative errors than are likely to oceur just by chance. This, too, is
consistent with the idea of cumulative adjustments as a result of gradual
learning that the level of demand is not what it was expected to be.

Despite statistics that might show how poor these forecasts have
been, 1Hind them believable as reflecting informed opinion about price ex-
pectations at the time that the expectations are formed. This is discussed
in more detail in Seetion 6 below.

5. REVISIONS OF THE FORECASTS

This scetion is addressed to the question: To what extent are con-
sensus forecasts of future levels of the CPLand WPI revised in light of re-
cent errors in forecasting”? At this point we are not investigating what
determines the original forecast but instead are looking @t onc type of in-
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Tormation that can be expected o have a migjor influence on changes in g
lerccast, We shiall try to assess how strong that influcnee has been. The
form of the relationship to be used was suggested by other studies ol re-
visions of expectations. v.g.. Maiselman (19623, Mincer (1969) and Hirscl:
and Lovell (1969),

To help illustrate the notation. imagine a December survey in which
inflatien forecasts from the preceding June survey are revised, Lot r#,
. i be the rates of inflation expected in June to prevadl (at an annual
rate) lor the following 6. 12, and 18 months. respectively, With the
Livingston data these were actually caleulated over 8. 14, and 20 months,
as explained in seetion 3. but we shall assume thai the 8-month projee-
tions, for example, were meant to apply eventy over ali cight months and
henee at the same rate over the six months from April to October,

In these data there are therefore Torward rates that can be caleulated,
There is an implicit expeeted rate of inllation from 6 to 12 months ahead.
denoted f1, and Trom 12 to 18 months ahead. denoted f2. The Tormulas
lorcomputing these forward rates are

1. *
Jr==T0

il

/2

With data from a June survey, £ 1is the rate of inllation forecasted Tor the
period Trom October to April and £2 is for April to October ol the Tollow-
ing ycar,

Six months of data accumulate before the December survey, and the
actual rate of inflation can be observed from April to October. If we call
this , then the most recent error in Torecasting inflation is:

C *
K =7, - m

New Torccasts are made lor the rate ol inflation over the next six and
twelve months. The new m s a revised Torecast of the Torward rate S
Irom the preceding survey, Let the difference be denoted Rl We then
postuliate a regression relationship

{n Rl =a, + bF + u,

where ay and by are coeflicients to be estimated and w, is assumed to be a
random crror, e, = Oand A, = 1 then the rate of inflation expected over
the next six months has been Tally adjusted for the most recent errors, 1f
b =0, then a predicted Torward rate onee Tormed is unaffected on average
by recent forecasting errors. Data Tor equation (1) are available CVery Six
months,

Thereis also a revision in December of the longer Torward rate f2
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formulated in June. Let R2 be the resulting change in the forward rate of
inflation expeeted for the period from the following April to October.
Another regression equation:

(2) R2 = a, + b,E + u,

can be estimated with data available only once a year because the 18
month projections were never requested in the December surveys.

Equations (1) and (2) have been estimated by ordinary least squares
both with and without the constant terms. Only the results with the con-
stant are reported in Table 4 since the main point, that revisions do not
appear very sensitive to recent errors, emerges in cither form, The constant
terms are gencerally negative. This suggests a tendeney to revise expeeted
inflation rates downward in the absence of underestimation of inflation.
Without the constant term, the estimates of the b, and b, coeflicients are
generally lower than those reported in Table 4.

With the CPI data every six months from 1953 to 1971 only about 6

TABLE 4
OLS Esmivates RerannGg Revisions or FORWARD EXprCTED INFLATION
Rates 70 RECENT ERRORS IN FORFCASTING.
(STAaNDARD ERRORS iN PARENTHESES)

Equation (1) Equation (2)
a, bl aj (‘72
CPL: With semi-annaal
abservations:
1953-71 -.160 059
(093 {03
--.097 .057
1953- 62 (.144) (.079)
1963-71 ~.248 075
(.116) (.072)
CPL: With annual
ohservations:
1953-71 —.433 199 ~.159 180
(.189) (.100) (.133) (.070)
WPI: With semi-annual
observations
1953-71 03 182
(.132) (.066)
1953 62 —.157 119
(.21 (.099)
1963 71 —-.060 206
(.152) (.084)
WPI: With annua!
observations
1953- 71 —.289 (185 098 34
(.193) (.13% (.129) (.089)
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pereent of the forecasting crrors appear to get into the revision of the
shorter forward rate. The resnlts are not much changed when the period
is broken in the middle. There is not much greater sensiivity to fore-
casting errors with data from 1963 71. Slightly more sensivity is indi-
cated when the egnations were estimated with annual data.

With the WPI data the b, cocllicients are a bit higher. indicating that
between 10 and 20 pereent of the cerror in forccasting influences the re-
visior: of the forward inflation rate. The longer forward rate docs appcar
notably more responsive to recent crrors, in that b, is more than one-
third.

These results are in substantial agreement with similar rCgressions rin
for revisions of levels of price forecasts that are not reported formally
here, The forecast of a future CPI is apparently adjusted up by the full
amount of a recent crror but not by cnough more to reflect much of 4
change in the expected rate of future inflation. The WP forccasts were
again somewhat more sensitive but far from fully responsive to crrors in
forccasting rates of inflation.

The relationship af these results to Livingston's adjustments of the
consensus forecasts shonld be mentioned. It the consensus forecast is that
the index will not change between October and November (or Apnil and
May), then clearly. from our cstimates. the forecasts should be revised
upwards by the full change in the index that month to refleet what re-
spondents would have predicted. Since in most surveys during inflationary
periods (when the adjustments are made) the forecasters surcly anticipated
some change over that month, we conclude that Livingston's adjustment
ts more i line with what he thought they should have predicted rather
than what they would have predicted had they had the laiest information.
Pernaps we can say that he sensed the “mclhicieney” in the forecasts and
attempted partially to correet for it

6. ON THE RATIONALITY OF THE FORECASTS

A challenge to the belicvabiiity of these forecasts comes expheitly
from Pesando (1975) and indircetly from the growing Iiterature on ra-
tional expectations and cflicient markets. Pesando uses Livingston’s pub-
hshed forccasts of the CPLand. like most carly users ol the data. makes 6
month projections from the June and December values of the index. Thas,
by his regressions and F-statistics. he claims to identify limitations of the
Livingston price expectations data as used in carlicr stndics. This is surely
a round-about wuy to criticize dita that, as argued above, do not fully
reflect the consensus of the respondents to the survey. The challenge. how-
cver.is too fundamenial to dismiss on the grounds that the wrong dats
have been used.

Pesando’'s maintained (and hence not tested) hyvpothesis 1s thai the
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actual rate ofinflation &, over the six months from time 1 can be expressed
as a lincar function of rates of inflition in six-month intervals during the
preceding two and a half vears:

(3) mo=Bim o+ Bim, s e g Bsm,_« + u,

Thus. according to Pesando. this fixed-coctticient lincai distributed fag on
past inflation rates is supposcd to incorporate afl of the information con-
tained in realized rates of inflation. “Efficiency”” requires that the expected
rate of inflation over the next 6 months be approximately the same func-
tion of past rates of inflation. If the coctlicients are significantly different
from those estimated for (3). we are 1o reject the cilicieney hypothesis.
Simifarly. “consistency” requires that the expected rate of inflation that
was forecast 6 months carlier to hold over the next 6 months must again
be the same function but with o, | replaced by its forecasted vahic at time
t — L Full rationality™ is the joint hypothesis that both cilicieney and
consistency hold.

Pesando’s Fratios. indicating the significance of the improvement in
fit from relaxing cach of the hypotheses of cquality of coctlicients. arc re-
produced in Table 3 for the sample period 19359 69, He does not reject
efliciency. probably because ol Livingston's adjustments ot the data. He
docs reject consisteney and rationality,

The same tests show that even cflicieney (as defined by Pesando) must
be rejected when esing our revised data tor the expected inflation rates
implicd by the CPI forccasts. Sce Table 3. With the WP data. none of the
F-statisties are terribly large (at a 37, level of signiticance). The same
respondents. with very few exceptions. predicted both the CPEand WP,
Are they “irrational” in onc case and “rational” in the other? That hardly
scems likely,

These F-tests arc less revealing than a graphical look at the data. such
asin Figures 1 to 4. In those diagrams onc can sce the times when and the

TABLE §

F-TESTS O THE “RATIONALITY ™ OF THE LIVINGSTON
Prici Expeeranons, Saverr Perionp 1939 69

Rationality Eficicncy Consistency

From published data

(Pesando’s results) 348 1.31 20.75
From conscnsus

CPI forecasts 5.87 5.00 482
From conscnsus )

WPI forecasts 48 .26 .55
Critical F-value at 57,

significance brvel 2.02 249 249
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extent to which price torecasis go astray. Systematic ¢rrors over i num-
ber of years do not mean that the forecasters are tatling to wmake wse ol all
available information as they think it pertains to the future.

There are several problents with Pesando’s tests. One is that among
all the possible relationships that nught exist between past rates of mfla-
tion in dilterent intervals of time, he has considered a very restrictive class,
We shall return to that point subsequently,

Another problem is that a fixed coctheient model does not allow for
changing retationships. He confines his tests to the period after 1959 be-
cause according to Gibson uand Turnovsky, “an important structural
break in the accnracy and nupact of the Livingston price expectations oc-
curred aronnd 1959, It we accept this, then either somethig must have
changed about the surveys or the participants started using information
differently. There was no apparent change i the survey procedure und
there was the usual high level of contimiation of participants that marks
these surveys, That leaves a change in the way that information was being
used. If 50, how justily a constant coetlicicnt hypothesis? In etfect, fore-
casts are snpposed to bear the same relationship to immediately preceding
inflation rates in 1959 right after the change allegedly took piace as i
1969 with ten more years of observations.

One way aronnd this problem is to re-estimate equation (3) every six
months only with data available prior to the time of estimation. See. for
example, Hess and Bicksler (1975). But then how many observations
shonld cach estimation go back? Too many and one may cncompass
changing relattonships, c.g.. during and after the Korean War, Too few
and there will be only a few degrees of treedom,

We went back six years. With two observations per year this gives
ounly 12 observations to estimate the five coeflicients in equation (33 but
we proceded anyway. With the resulting estimates, the equation was used
every half year to predict the rate of inflation for the following six mounths
and, by repeated use of the equation, for twelve months, Whether we used
CPl or WPI, the periods 193969 or 1959 75, or looked 6 months or 12
months ahead. cight comparisons in ail. the Livingston forecasts always
had a majority of the more acenrate forecasts and in several comparisous
more than twice as maay as the regression forecasts. With one exception
the Livingston data also always had the smaller mean sguare error.

It could be objected that we erred on the side of too Tew obscrvations
in the regressions. But how many should one try? We conld hunt around
for the “optimal’ predictor. in terins of minnizing the mean square ¢rrors
of the forecasts, by trying different lags, different numbers of’ ebservations,
combinations of wnteregressive, integrated, woving average predictors, a
la Box and Jeukins (1970). and possibly non lincar relationships. But all of
that is allowing hindsight and is very fikely mtroducing type-1 crrors (re-
lationships that oceur just by chauce some proportion of the time).
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An “optumal” predictor, once found, is often put forth as & standard
for rational or cflicient forecasts. The reasoning is that the survey fore-
casts, which presumably make use of information in addition to what 13
revealed by the past history of the variable being predicted, ought to do at
least us well. There are several objections to the argument.

First, we often do not know how much scarching has gone on prior to
the reported comparison, cither by the reporting investigator or, a fortjori,
by others who were unable to find a better time-series forecast and never
had their results published. Sce Feige (1975) on this point, Perhaps
thousands ol possibilitics were tricd before the standard for rational ex-
pectations emerged. This provides a bias toward good time-serics pre-
dictors, one of which may well ook better than a set of survey forecasts,

Sceond, the procedure itsell is usually not guided by a theory of be-
havior or about the formation of expectations. Thus, there is little reason
to belicve that forecasters should have used the historical data in the way
the eventual formula suggests, nor are there any clear guidelines to in-
dicate how other information, not in the ex post formula, could have been
used to improve on the time-series forecasts.

Third, the refationships are undoubtedly changing all the time, not
just the number of years of data that should be taken into account but
also the way in which the data should be utilized, Making decisions on the
basis of pattcrns perecived in past data will usually change the patterns
themselves.” This may seem to create a bias in favor of the survey fore-
casts, but it is not necessarily so. Knowledge that relationships are chang-
ing provides diflerent forecasters with license to select different signals as
rclevantinformation. This gives rise to the well-documented phenomenon
of divergent opinions about what is going to happen in the future® A
market outcome or an average survey result is of necessity a weighting of
different belicfs, many of which will be wrong.

After the fact, information that scemed very important may turn out
to be irrelevant. As Fricdman (1968) and R. Gordon (1973) have both
stressed, price forecasts right after World War 1l were influenced more
by the behavior of prices following World War I (and carlier wars) than
by price changes in the immediately preceding years, Thus, forecasts can
be systematically in error for some time until people gradually realize that
history is not going to repeat itself in particular respects. In the late 40's,
a distributed fag on recent inflation rates would have outperformed the
consensus forecasts,

The foregoing argument also suggests that looking for neat, robust,
nvariant formulas to characterize the formation of expectations may be a

*Gordon and Hynes (1970) use this sort of argument to claim that “results of research
into lag structures may be of little use to the monetary authority.”
For an analysis of distnibutions of price forecasts. see Carlson (1975).
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futile exercise. Two reeent empirical studics illustr:ltlc the point. Carlsop
and Parkin (1975) usc an inflation-expeciations series constricted fropy
Gallup Poll surveys in England. During pc_rmds (jl r'L‘i(lliv\".:!’\ le|«| mflaticn
an autoregressive scheme, and during pertods of high inflation an eppor.
learning scheme, provide the best fits among the alternatives trivd. .
Milner (1975), using data from Livingston’s survey, d“{“f“"‘”‘”“ 4 re-
sponsc of forceasts to high crrors that is significantly ‘!'”C.“‘"l from the
response to low crrors. It these are intcfprctcd as new indings about re.
sponscs to various conditions, the tentative and fargely untested nature of
the interpretations must be stressed. T they are read as evidence of 4
changing structure of expectations, once can only wonder when the nex;
change will make the most recently estimated relntionships obsolete,

Returning to the rational-expectations models, we should note that
they have an important conditional point te make about policy. It people
arc in a position to act in their own best interests and if they can anticipate
correctly how policy makers will reuct to specific conditions. then policy
may become impotent. This is clearty articulated by Sargent and Walisee
(1976). Sce also Lucas (1972). Qver long coough periods. after learuing
takes place, these models pose a sobering challenge to the cificiey of
macroeconomic policy proposals. It is much more dubious. however, to
assert that the preconditions for these claims will be met while learning
is taking pluce. Discernible, systematic patteens from which people can
profit surcly will not persist. The propenents of rational expectations and
cicient markets go a step further and scem to be arguing that such pat-
terns will not even exist.

When, as reported in Section 4, the conscnsus Livingston forecasts
of inflation have crrors that do not pass tests of randomness, this is a
picee of evidence against a prediction of the extreme rational-cxpectations
position.” Onc may perhaps legitimately question the validity of the data,
but it is still onc picee of evidence unless decisively diseredited. T have no
trouble accepting the responses to the Livingston surveys as representative
ef informed opinion about the state and dircction of the cconomy in the
near future, despite their strong tendency to underestimate the sictual
change in the CPLin recent years.®

Perhaps with enough data and the discerning eyve and analvtical skill
of a mature economic historian. one might find relationships of sufticient

7(}ordun (1976) raises some other questions abhout the predictions of these models.

In replications of Lahiri's (1976) twosstage least-squares eslimates with our revised
d_ul:l. the cocflivients indicated that mnterest rates tend o rise by more than cxypested intla-
l!uq. as Feldstein (1975) predicts within the context of a mun‘cl:m growth modcel on the
t't;ms of tax ¢hfeets. These resulls will be reported in suh\cqucnl' paper. Thev are men-
tioned here as possible support for the data. Also. when the Livingston inflation forecasts
are used by Carlson {forihcoming) to construct 4 series of c.\'pccléd short-term real rates
Of return. the fall in these real returns during reeessions is consistent with concurrent de-
clines in the expected murginal productivity of capital.
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generality to allow dispensing with dircet dita on expectations. In the
meantime, we should certainly be extremely critical of expectations data
gathered from surveys, continue to consider carcfully how they can he
used, and try to obtain the most useful measures. The reworking of the
Livingston survey data on price forecasts, presented above, has been
undertaken in this spirit.

Purdue University
Submitted December 1975
Revised September 1976
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ApPENDIX: DISPERSION OF FORECASTS

This appendix includes two more tables showing a measure of the
dispersion in the price forecasts of respondents to the Livingston surveys.
Table Al shows the standard deviations of the CPI forecasts whose means
are recorded in Table 1. Similarly, Table A2 is the counterpart to Table 2
for the WPI forecasts. The standard deviations reported are the square
root of 2(x; — ¥)¥/n where x; denotes an individual forecast, Y is
the sample mean, and # is the number of observations.

Two scts of statistics are reported in these tables. The first set
measures the standard deviations of the actua;s forecasts. The sceond set
is based on the implicd individual forecasts of the rate of inflation. One of
the advantages of the latter is that it docs not depend on the level of the
index.

A few observations can be made about these statistics. There was
much greater divergence of opinion right after World War 11 than in more
recent years. As would be cxpected. the dispersion reached its lowest
levels in the carly 1960's when the price indexes showed relatively litle
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change. 1t then built up again with the aceeleration of inflation in the late
60’s and carly 70’s.

The variance in the forecasts of the indexes are greater the farther
into the future they are being projected, but, somewhat surprisingiy, there
s no evadent increase in the variance of capected inflution rates as the
lorecasting horizon is extended irom 6 te 12 to 18 months ahcad.

TABLE Al
Sample Standard Deviations Sample Standard Deviations
of Forecasts of CPI of Expected Inflation Rates

Survey CPI 6 Months 12 Months 18 Months 6 Months 12 Months 18 Months
Montht -2  Ahcad Ahead Ahead Ahcad Ahead Ahead

Jun 47 156.2 5.73 8.62 8.28 3.36 4.79 330
Dec 47 163.8 7.90 10.72 7.26 5.61
Jun 48 1693 5.16 9.61 13.66 4.53 4.90 4.99
Decd8 1736 4.34 7.45 372 3.69
Jun 49 169.7 4.86 5.84 7.00 4.18 2.98 257
Dec 49 1685 3.02 4.62 2.67 2.36
Jun 50 1673 3.84 2.69 4.55 1.66 1.38 1.63
Dec 50 1748 324 4.14 282 202
Tun 51 184.6 323 5.65 7.88 2.65 2.62 2.54
Dec 51 187.4 2.39 5.17 1.93 2.36
Jun 52 1887 2.34 5.1 6.88 1.86 232 2.20
Dec 52 1909 294 4.64 231 2.08
Jun 53 190.1 1.65 3.80 5.66 1.30 1.72 1.86)
Dec 53 1154 1.49 2.39 1.92 178
Jun 54 1146 96 1.76 259 1.25 132 1.36
Dec 84 1145 82 1.25 1.07 94
Jun 55 1142 63 1.16 1.8% 83 87 97
Dee 55 1149 82 1.49 .07 L1
Jun 56 1149 1 1.64 2.06 92 1.23 1.08
Dec 56 1177 1.42 290 1.83 211
Jun 57 1193 87 1.81 298 1.10 1.30 k.5t
Dec 57 1211 1.31 2.16 1.62 1.53
Jup 58 1235 99 1.59 2.45 .20 1.10 1.19
Dec 58 1237 53 1.14 65 79
Jun 59 1239 87 1.07 1.65 1.03 74 .19
Dec39 1255 63 95 75 63
Jun 60 1262 .56 95 1.41 66 65 .67
Dec 60 1273 63 1.09 17 74
Jun 61 1275 52 .95 1.49 61 64 .69
Dec6l 1284 .50 93 59 62
Jun 62 1052 48 .90 1.28 69 73 .12
Dec 62 1060 48 .70 .68 56




TABLE Al (continved)

Sample Standard Deviations Sample Stundard Deviatiens
of Forecusts ol CPI of Expected Inflution Rates

Survey  CPl 6 Months 12 Months 18 Months 6 Months 12 Months 18 Months
Monthe -2 Aheud Ahead Ahead Ahcad Ahcad Ahead

Jun 63 106.2 37 A9 1.06 53 ~8 59
Dec 63 1072 35 59 50 A7
Jun 64 1078 49 94 1.27 .68 74 .10
Dec 64 108.5 A5 66 62 N2
Jun 65 i09.3 44 A 1.15 61 59 62
Dec 65 1104 Sl .76 .70 A9
Jun 66 1125 .80 .28 1.93 1.08 97 1.0i
Dec 66 1145 95 1.51 1.26 113
Jun 67 1153 .62 1.13 1.73 81 84 88
Dec67 1175 .76 1.37 .08 99
Jun 68 1199 81 1.22 1.74 .03 87 83
Dec 68 1229 .84 1.23 103 .86
Jun 69 1264 1.25 2.02 2.64 1.30 1.36 i.22
Dec69 1298 94 1.29 1.10 .4
Jun 70 1340 144 213 2.74 1.63 1.35 1.20
Dec70 1374 1.01 151 12 94
Jun 71 120.2 111 1.63 2.1t 1.41 1.13 1.02
Dec 71 1224 .12 99 .39 69
Jun 721243 32 i.26 1.00 S6
Dec 72 1266 .68 98 81 66
Jun 73 130.7 99 1.87 15 1.22
Dec 73 1366 2.03 268 2.7 1.67
Jun 74 1439 222 336 2.6 1.98
Dec 74 1530 2.38 31 238 1.74
Jun 75 138.6 216 245 2.03 IR}
Dece 75 1646 1.47 2.50 1.36 .29




- s T

TABLE A2
Sample Standard Deviations Sample Standasd Deviations
of Fourecasts of WPI of Expected Inflation Rates

Survey  WPL 6 Months 12 Months 18 Months 6 Months 12 Months 18 Months
Montht (-2  Ahcad Ahead Ahcad Ahcead Ahcad Ahead

Jun 47 1477 7.43 11.70 12.00 7.18 691 518
Decd7 1585 937 13.73 927 745
Jun 48 1628 5.36 11.85 14.18 495 6.26 5.3
Decd8 1652 4.82 8.34 434 434
Jun 49 1569 4.44 6.98 8.08 413 3.86 3.20
Dec 49 1522 380 4.88% 374 2.77
Jun 30 1329 4.09 371 7.25 4.04 3.20 287
Pec SO 16901 4.14 Rt 377 290
Jun 51 1836 4.68 7.63 10.76 382 3.56 3.50
Dec 51 1781 4.34 773 367 370
Jun 32 1118 3.01 3.22 6.6% 402 401 3.65
Dec 52 1111 2.97 4.11 4.03 317
Jun 53 1094 273 4.14 5.9 3.66 3.27 297
Dec 531102 240 3.86 122 302
Jun 54 1110 1.7 2.68 336 2.31 207 1.92
Dec §4 1097 94 1.66 1.29 1.30
Jun 55 1103 i.16 1.76 2.7 1.59 1.36 1.47
Dec 55 1116 143 2.68 1.92 2.06
Jun 36 1136 1.53 2.60 345 2.02 1.96 1.83
Dec 56 1156 1.96 3 2,55 238
Jun §7 1172 1.24 1.96 245 1.59 1.43 1.46
Dec37 1178 1.6% 2.52 2.12 1.84
Jun 58 1193 1.17 2.14 3.3 1.47 1.54 1.57
Dec 58 1190 79 1.62 1.00 1.17
Jun 59 1200 .19 .41 212 100 1.01 1.05
Dec 59 1191 1.12 1.36 1.42 93
Jun 60 120.0 78 1.22 .77 97 .87 88
Dec 60 119.6 .80 1.40 1.0} 1.00
Jun 61 1194 85 1.21 1.63 1.07 87 81
Dec 61 1187 a7 117 98 84
Jun 62 1004 72 1.34 1.87 1.07 1.15 iz
Dec 62 100.6 82 90 78 17
Dec 63 997 78 1.17 1.81 1.19 1.00 1.08
Dec 63 1005 .64 94 96 .80
Jun 64 1003 47 1.01 1.28 1 .86 76
Dec 64 1008 83 7 .79 .66
Jun 65 1017 .56 92 1.31 83 a1 77
Dec 65 1031 S8 83 85 09
Jun 66 105.5 89 1.57 2.1 1.27 1.27 1.18
Dec 66 106.2 99 1.90 1.40 1.33



TABLE A2 (Contimied)

Sample Standard Deviations Sample Standard Deviations

i2 Months 18 Months

Survey WPl 6 Months 12 Months 18 Months 6 Months

Months -2 Ahead Ahcad Ahead Ahcad Ahcad Ahiad
Jun 67 1053 17 1.32 2.05 1.11 1.07 1.15
Dec 67 106.1 96 1.64 1.37 1.32
Jun 68 108.3 82 1.28 1.66 1.15 98 91
Dec 68 1091 84 1.36 1.16 1.07
Jun 69 1H9 1.26 1.84 2.29 1.71 1.40 1.49
Dec 69 114.0 K4 1.37 1.42 103
Jun 70 116.6 1.08 1.73 2.34 1.40 1.26 119
Pec70 1178 98 1.35 1.26 98
Jun 7b 1133 [.25 1.73 2.65 1.67 1.30 137
Dec 71 1144 92 1.27 1.21 94
Jun 72 1173 1.38 1.83 1.79 1.33
Dec 72 1200 .35 1.70 1.72 1.20
Jun 73 1307 2.80 4.62 3.26 3.00
Dec 73 1395 4.20 5.60 4.62 3.40
Jun 74 1527 399 5.53 402 3.07
Dec 74 170.2 5.19 8.07 4.68 4.02
Jun 75 17211 3.54 5.09 34 2.51

Dec 75 1789 2.65 4.59 2.27 2,18




