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Abstract

The aim of this study is to contribute to the measurement and analysis
of errors in econcmists? pred.ictions of change's in sggregate income, output,
and the price level. Small sample studies of.forecasts can be instructive,
but their limitations must be recognized. Compilation of consistent forecast
records extending over longer periods of time is necessary to establish a
reasonably reliable base for assesgments of forecasting behavior and perfor-
mance. .Thus the historical record of post-World War II forecasts assembléd
in the 1960's by the NBER is here extended and updated;

The end-of-year predictions of anrual percentage changes in GNP earn
good marks for overall accuracy when judged according to realistic rather
than ideal standards. Moreover, they are fcurd to have improved significantly
in the period since the early 1960's compared with the previous years after
World War II.

The corresponding predictions for GNP in constant dollars (real
growth) aﬁd the GNP implicit price index (inflation) are considerably pcorer.
The former suffer from large turning point errors, the latter'from large
- underestimation errors. Indeed, forecasts of inflation are not much betﬁer
.thaﬁ projections of ihe most recently observed inflation rates, and they lag
bebhind the actual rates much like such projections. But the errors in
forecasts of real growth are negatively correlated with the errors in forecasts

of inflation, which helped to make the nominal GNP predictions more accurate.




Abstract : -2 -

Forecasts for the year as a whole can be satisfactory when based on
a good reéord for the first two quarters; they tend to be moré accurate than-
forecasts with longer spans. An examination of the nécent multiperiod pre-.
dictions from well-known econometric models and business outlook surveys showsg
that the errors for real growth and inflation cumulated rapidly beyond the
spans-of 2 to L quarters. Previous studies have shown the cumulation to be
asia rule less than proportional to the increase in the span, but in the
period of recession and recovery 1973-75 the build-upAof errors was much

'greater. Again the nominal GNP forecasts benefitted from offsetting errors
as the rise in prices was heavily underestimated and the dowvnturn in real
activity was missed. Forecasters were generally unprepared for the concurrence
of accelerating inflation and slowing, then declining output rates: the&
optimistically (and probably also from a lingering faith in‘a simple Phillips
trade-off) kept anticipating less inflation and more groﬁth.

At the present.tﬁne, the predictive value of detailed multiperiod
forecasts reaching out further than a few quarters shead must be rather
heavily aiscounted. No doubt, in periods less turbulent than the recent
past the longer forecasts can be considerably more accurate, but thic fair-
weather argument is not very persuasive_or helpful.

Victor Zarnowitz
Graduate School of Business

University of Chicago
Chicago, Illinois 60637

312/753-3615
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ON THE ACCURACY AND PROPERTIES OF
RECENT MACROECONOMIC FORECASTS

Victor Zarnowitz

'I. On Some Uses and Limitations of Forecast Data

How and how well economists forecast, and how much their predictions
help or hurt public and private decision making, are matters tﬁat ought to
receive much attention of the profession. This is so not only because of
their direct interest to the authors, users, and critics of the forecasts,
but also because of their intrinsic but less evident academic interest. Whkat
is the practical applicability of economic analysis ia this critical area?
What is the quaiity of foresight and counsel that can be expected of respon-
gible economists? These are broad questions which are not easy to answer,
but they are btasic and surely deservg to be tackled. This reéuires that we
systematically confronf forecasts as indications of how economists ex ante
thought events are likely to unfold with ex post knowledge of what actually
did happen and how. The aims, frem the least to the most ambitious, are (1)
to measure forecast errors, (2) to~gxplain‘them, and (3) to learn how to
reduce them in the future.

Success in forecasting may be occasibnal and fortuitous or intuitive,
but progress in forecasting, to the extent'it is possible, can only come from
gdvances of scieace, not art or chance. It presupposés that sufficiently
important and persistent regﬁlarities in economic processes and relationships
exist and be properly identified and used. Iearning processes are involved,
which can be time-consuming and disconﬁinuous, reflecting in part the shifts
and discontinuities in the economic change itself, in part the inadequacies
of measurement and analysis.

Data on economic forecasts generally cover short time periods. Iong
time series on consistent predictions simply do not exist. Few if any fore-

cast sets are fully identified according to the many aspects and dimensions




that matter (source, target, timing, assumptions, data, modeis, and methéds
used), so that it is often difficult to determine what constitutes a suitable
"saﬁple" of.forecasts of a given type. Moreover, few forecasters leave their
models and techniques unchanged for long as they seek improvements and try to
adapt to new developments in the economy. Hence, a particular forecaster's
past record is often a highly uncertain basis for inferences how he will
perform in the future.

- Even more hézardous, if not irresponsible, are attempts to grade fore-
casters on the evidence of how well they predicted change in a partiéular.
ghort period, say, a yea:'or a few years., Clearly, on any individual.occasion
Scne forecasters will be ahead of otiérs by sheei chance or for some idio-
‘synecratic reasons. Stroag evidencé of significant and stable differences over
time wnuldAbe'required to raﬁk the ‘forecasting individuals, groups, or models
with a modicum of confidence, and'sqch evidence is essentiall& lacking
(Zarnowitz, 1967, 1971; Chfist; McNeés, 1975).

The proliferation in recent years of multipericd Quarterly macro-
forecasts offers no substitute for long historical series. These are rich
data containing much interesting material that certainly deserves to be care-
fully recorded and analyzed. However, such forecasts, and so their errors,
tend to be internally correlated in at least two ways: () serially, within
each sequence made from & given base pericd and (b) ecross the successive
scquences, which overlap and thus refer partially to the same target period.
Each multiperiod forecast is a joint product of the common information,
technique, and judgment used, an; each depends on previous forecasts of which
it is to some extent a revision. Thus, errors in the déta, models, procedures,
and judgments, autocorrelated disturbances, and certain types of distributed

lags are all likely to induce interdependencies within and between the ~ulti-
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period forecasts. The resulting complex correlation structures resist estima-
tion, given the small samples of comparable predictions from any ‘given source.
Coﬁsequently, measures of average accuracy, bias, etc., calculated from such
samples are difficult to interpret from the viewpoint of statistical inference
(Spivey and Wrobleski).

Two conclusions are surely valid. First, small-sample studies cf fore-
casts are still needed and can be instructive, but their limitations must be
recognized. éecond, it is necessary to compile and examine forecast records
extending as far back in ti&e as possible, so as fb gain information, take a
lcnger view of forecastiné behavior and peffonnance, and place the short

records of recent predictions in a proper perspective. Historical data on

.post-World War II forecasts assembled in the 1960's by the National Bureau

‘of Economic Research provide a good base here, which I was able to partially

extend and update., Some preliminary results for annual forecasts of three

variahles are reported beldw.

IT. The Record of Annual GNP Forecasts Since 1047

In the early post-World War II period, most forecasts were made near
the end of the calendar year for the next year and most referred to GNP in
current dollars. The evidence we.have on such forecasts goes back to 1947
but is quite fragmentary for the late 1940's and early 1950's.

The period of transition from the war economy witnessed the largest

errors on record in the GNP forecasts. Even after the 1945-46 predictions

.were shown to have greatly undergstimated the then prevailing levels of economic
activity (Klein, 1946), expectations of a business slump stubbornly persisted.
One smal;, reputable group of private forecasters came up with an average
prediction for 1947 of a 6 percent decline in (NP, whereas the actual change

turned out to be a rise of about 1l percent. For 1948 the group predicted =




fractional decline but GNP instead advanced again at much the same surpfisingly
high rate. The failure of forecasts during these years was widespread, with
but a few partial exceptions; the developments of the time could not be
predicted well with estimates based on data and relationships for the 1930's
and false analogies with the early post-World War I period. When a recession
finally came late in 1948, it proved shorter than many had expected. A
"consensus forecast" by more than 30 fesPQndents polled in December 1948
anticipated well the decline of neariy 2% in GNP during 1949, but a year
luter the same érbup.was wide off the mark in predicting a drop of 3.59
while GNP actually staged a strong-coheback in 1950 with a rise exceeding 10%.

| The evidence for the period 1953-76 is summarized in Table 1 in terms
.0f comparisons between the predicted and the actual annual peréentage changes.
It is generally instructive to analyze forecast errors in terms of levels,
absolute changes, and percéntage changes but, if a choice musf be made for
succinctness, there are severai good reasons for using percentaée changes
where technically appropriate, particularly for variables with strong trends.
(1). What is predicted in the first place is change from the last known or
estimated level, and percent changes often vary less with the levels and are
more stable and comparable over time than dollar changes. (2) The percent
change forecasts are apt to be less affected by data revicsions. (3) Some .
important measures of bre&ictive performance, such as correlations with
actual values, are much more meaningful for change forecasts than for level
forecasﬁs. (%) It is the rates of growth in economic agzregates (income,
output, prices) that are of main interest to analysts and policy. makers.

The forecasts are made late in the year ¢t - 1 or, in a few cases,

very eariy in the target year t; typically, the forecasters know the official

estimates for the first three quarters but not for the last quarter of the




000° 200° 699° ol neg* 89L° slg° ogl’ {8) 9L-6961 9t

6.0’ 900° 689° tog* asl’ 6L nL (1) 9L-E961 ¢t

pto’ unﬂ. £96° Low* %€9* () £9-9%61 3t

K9%0° 2o 6L’ 6EL (42)9L-EG6T 13

sBuey) Tenq0V puw PadTPesd uesajeq ( m.s UOT4PTOXI0) poxwnbg

., to 6°0- €0- 20~ 1°0- 2'0 €0- %°0- £:0- (g) 9L-6961 14

£ 0- 9°0- £'0- €°0- g0~ 2°0- 90~ 90 (vD)oL-f96t | TT

£°0- %'0- 2'0 g'o-" 1°0- %°0- (9) £9-9561 ot

60~ 10~ €°0- . Lo o't- (42)9L-£66T 6

gqutad aBvquaosed uf ‘Iorxy uwoN

€0 o2 9'e 6°0 0’1 g°0 01 9°0 o't (8) 9L-6961 ]

€0 gt €2 g°0 £°1 6°0 6°0 11 (#1)9Ll-Eo6T L

$0 61 veE Lt 81 Lt (g) €9-9561 | 9

$'0 €2 1°t 2°1 9°1 (42)9L-£561 11

squtad o8vquesxad UT ‘X01IF 93N[OSQY UBIH

88 e C) tg 9°9 8 0'9 18 (8) 9L-6961 k|

2'e 6°L 9'L 2L 9'L .2°L 1L (41)9L-€961 €

344 0'S o'y Ly 3] (8) €9-9561 4

6'9 9'9 ‘ 0°9 LS (%2)9L-E96T 1

TeN30V pue pejotpedd ‘afueyw) efwquooxad ejnfosqy UBSH
(1) (o1) (6) (9) (L) (9) - _(9) = (%) (€) (2) (V) Pa1aA)
xeon?oz «_a.:.cq aomsﬁ szcuﬁ 93U3pT9a.d p3BuODIOG 918833304 quesH plseo2I04 199X 30 ‘O
~ujtoxd oBuxoay 18v1 gloPH JloPoN sy Jo voipal  weoN ‘Qnrd ‘syswoarod [ E -1 auyl
- uojaeyq  UBPIYOIN  3x0dad ‘Ranang’ 8139890  equAlXd  ‘fanang puw
ooy suopyvrodeasxg SYwouood WFEN/VSY -9iof ‘X'N pajosteg uojsBupayr|  POHHM

R B e O == ———— = = == —— =

»

9L-ES6T ‘dND NI UDRVID SDVINSOWd 20
SHOIZITAANI TVINNV HO4 HOWME SO SIUNSVAN XEVIBAS

T a19V3




5a°

Notes to Table 1

%Based on surveys conducted by Joseph A. Livingston, syndicated columnist, now
with the Fhiladelphia Inquirer, and published in the Philadelphia Bulletin and
American Baanker. Of the semiannual surveys, only the end-of-year ones are
used here; they typically cover answers to a questionnaire mailed in November
and appear in a "Business QOutlook" column late in December., The participants
in these surveys, listed at the end of the Bulletin columns, varied in number
between U4 and 62.

bAverage ci end-of-year annual GNP forecasts frum the following sources: (1)
Fortune magazine ("Business Roundup”); (2) Harris Trust and Savings Bank;
(3) IBM Economic Research Department; (4) National Securities and Research
Corporation; (5) NICB (now Conference Board) Economic Forum; (6) Robert W. -
Paterson, University of Missouri; (7) Prudential Insurance Company of America;
- (8) UCIA Business Forecasting Project. The earliest of these predictions
. were made in October, the latest in January. Most but not all of the fore-
casts in each of these eight sets are available in published form; those for
the period ending in 1969 were analyzed in NBER studies of economic fore-
casting (Zarnowitz, 1967, 1972, 1974).

€of the semiannual forecasts of this group, only the end-of-year ones are
included. The group mean forecasts used here cover individual predictions
varying in number between 31 and 39. These data, too, were analyzed in NBER
studies (see ref. in note b), but no forecasts were collected for the period
after 1963. The predictions for 1956-58 were made in October, those for
1959-63 in December. '

dSource: Quarterly releases by the American Statistical Association and the
National Bureau of Economic Research, published in the ASA AmStat News and
the NBER Explorations in Economic Research. Median forecasts from the
November surveys only are used., The membership in these surveys varied
between 45 and 8%. See Zarnowitz, 1969, and V. and J. Su, 1975.

®Forecasts by the Council of Economic Advisers (CEA) as stated in the Economic
Report (usually as the midpoint in a relatively narrow range). As a rule,
the Economic Report appears in January. For some earlier studies of these

- forecasts, see Moore, 1969 and 1977; Zarnowitz, 1972; Felluer, 1376; McNees,
1977.

fPublished ex ante forecasts from the Research Seminar in Quantitative
Economics (RSQE) of the University of Michigan. Based on several working
models (see Suits, 1962; Hymans and Shapiro, 1970 and 1974). The forecasts
are those released in connection with the University of Michigan annual
"Conference on the Economic Outlook," occurring usually in November (in
197% and 1975, December).

€source: Wharton Economic Newsletter, Econometric Forecasting Unit, Wharton
School of Finance & Commerce, University of Pennsylvania. Forecasts based
on a series of versions of Wharton models. See Evans and Klein, 1968;
Evans, Klein, and Saito, 1972; McCarthy, 1972; Duggal, Klein, and McCarthy,
1974. The forecasts here covered are dated in November or (as in 1971 and
1973-75) in December.




‘o

Notes to Table 1 (contd.)

hAssum.es that next year's percentage change will be the same as that of the
previous year. The actual changes used are those based on the preliminary
estimates explained in note j below. :

iAssum.es that next year's percentage change will be the same as the average

percentage change in the four previous years. On the actual changes used,
see note j. ’

JBa.sed on the first official estimates fcllowing the year for which the fore-
cast was made.

kBa.sed on current data taken from U.S. Department of Commerce, Bureau of
Economic Analysis, Handbook of Cyclical Indicators, A Supplement to the
Business Conditions Digest, May 1977.

K r 1is negative.




yeer t - 1. The actual changes used to compute the errors are based oﬁ the
first official estimates for the year t published early in the fcllowiag

(t + 1) year. These are provisional values which are themselves partly near-
term predictions, and subsequent revisions indicate that the errors in the
early data are by no means negligible (cols. 10-11). On the average, without
regard to sign, these revisions are about one-third the size of the forscast
errors (lines.5-8). The errors are csmputed by subtracting the actual from
the predicted (or estiﬁated) changes, and they are predominantly negative,
which shows that both forecasts énd the provisional figures strongly tead to
ﬁnderstate the changes in QP (lines 9-12). By far most of these underestimated
.changes are increases (for a review of similar findings of earlier studies,

see Zarnowitz, 1972).

Table 1 discloses a substantial correspondence between the forecasts
and the realizations. Thelpredictéé chaﬁges approximate the actual ones well
in each period covered, the averages of the former being generally less than
one perceatage point smaller than the averages of the latter (lines 1-4).
Where the mean actual changes increased (as from 5% p.a. ia 1956-63 to 8%
p.a. in 1963-76), so did the mean predicted changes; moreover, the discrepan-
cies between the two diminished in the latter years. The forecasts are in
all cases considerably more accurate than the naive model which assumes that
next year's percentage change will be the same as that of the previous year
and more accurate thaan the--somewhat less naive--trend extrapolation model
which projects the average percentage change of the four previous years.
Collectively, the mean absolute error of forecasts is less than half that of
the first naive model (lines 5-8, col. 8), and the ratio of the two declines
from 0.47 in 1956-63 to 0.43 in 1963-76 and 0.34 in 1969-76. The corresponding
ratios for comparisons of the fdrecasts with the four-year moving average

("trend") extrapolations (col. 9) are 0.8%, 0.56, and 0.4k,
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The average error measures are importaﬁt but they fall far short of
telling the whole story. Measures of correlation (wvhich unfortunately are
often omitted from forecast evaluations) are needed to show how well the
predicted changes have tracked the actual changes over time. The r coeffi-
cients for the forecasts covered in Table 1 are all positive and significant;
the r2 statistics generally exceed 0.5 and, for the more recent periods,
average 0.T or higher (lines 13-16, cols. 1-T). In contrast, the corresponding

coefficients for the extrapolations (cols. 8 and 9) are zero or near-zero

(where larger, r is negative).

" Because sufficiently long and consistent annual time-series data for GNP are.
oot available, oo attempt was made here to tgst the forecasts against higher
standards provided by more effective extrapolation methods such as the auto-
regressive integrated moving average (ARIMA) models. However, recent com-
parisons of quarterly forecasts with such models show the forecasts to be on
the average more accurate (Hirsch, Grimm, and Narasimham; Christ; Spivey and
Wrobleski), and I would expect this to be 2a fortiofi true for the annual fore-
casts and particularly with respect to the correlations with the actual values.

The evidence supports the conclusioa that the end-of-year forecasts of
curreant-dollar GNP ngxt year had a reascnably satisfactory record of accuracy
since 1953. TIndeed, in comparisons with earlier forecasts (Sapir; Okun;
Zarnowitz, 1967), that record improved considerably in the 1960's and even in
the 1970's, a turbulent period presumed to have been particularly difficult
to forecast.

Tt must be noted that our collection is certainly no random sample,
including as it does the official Administration forecasts and several of the
most reputable and influential éets of private predictions by business and

academic economists (see notes to Table 1). It is also true that our data




8

and measures have some shortcomings that must not be overlooked. In paiticular,
the estimates of the cucrent position (ECP) which the forecaster actually used
as the starting point or base are not always reported. In some cases, there-
fore, the base values had to be imputed, which was done using data as of the
(precise or approximated) date of the forecast plus such information as was
available on how the forecaster derived his ECP's on other occasions. The
imputations, even if c;refully made,.undoubtedly contain some errors. However,
these errors are definitely not such as to invalidate the broad conclusions
of this paper.l

More detailed infersnces concerning the £elative accuracy of the different
forecast sets covered cannot be drawn from these results. One reason is that
. the forecasts differ appreciably with regard to their precise dates, and it
is known from previous research that the earlier predictions have a significant
advantage over the later ones (Zarnowiﬁz, 1967; McNees, 1975). It is relevant;
however, to make the general observation that the average error and correlation
measures do not show large, coasistent differences among the forecast sets
being compared. This is in agreement with earlier findings which together
strongly suggest that the search for a consistently superior forecaster is

about as promising as the search for the philosophers' stone (Zarnowitz, 1971;

McNees, 1973, 1975, 1976; Christ).

A few further observations seem warranted. Although the forecasters
included differ in many respects, even a detailed inspection reveals few

sharp contrasts between their predictions for the same years. Of course,

lOther possible errors, also not critical, might arise from the fact that
some of our forecasts, lacking directly reported annual predictions, are
averages of forecasts for shorter periods within the coming year. This could
cause some deviations from the span or target period intended by the fore-
casters (Carlson, 1977).



competent forecasters use common data and techniques, regularly interact;
and are often similarly influenced by recent events and current attitudes and
ways of thinking. The genuine ex ante forecasts here considered are all to a
large extent "judgmental." Iarge doses of Judgment enter, mostly helpfully,
the forecasts derived with the aid of econometric models (see, e.g., Haitovsky,
Preyz, and Su). This could welil tend to reduce the dispersion among the
corresponding prediction of this type; there is indeed some evidence that
errors of ex ante forecasts with econometric models vary less‘than errors of
ex post forecasts made without judgmental adjustments (Christ). At the same
‘time, many so-called judgmental forecasters use partly some more or less
explicit ecoaometric equations or models, "outside" or "own" (Zarnowitz, 1971;
V. and J. Su). While published forecasts by ranking practitioners are often
developed with particular skill or care, group average forecasts benefit over
. time gregtly from cancellations of individunal érrors of opposite sign
(Zarnowitz, 1967 and 1972). At any given time, the deviations beuween corres-
_ponding forecasts from different sources are likely to be reduced by the
working of these balancing factois. Thus, it is not surprising that forecasts
for the same variable and target period tend to be similar. Indeed, the cor-
relations between pairs of ﬁhe forecast sets included in Table 1, computed
- for the four periods distinguished therein, are significantly higher than the
correlations betweén predictions and realizations recorded on lines 13-16.
The r2 coefficients for eight pairs of the predicted percentage change series
‘all exceed 0.8, and some are consideratbly higher.

Of the 110 observations comprised in our seven forecast sets, about &4
percent are underestimates and 34 percent are overestimates. By far most of
the latter refer to years marked by economic recessions (1954, 1660, 1970,

/

1974) or slowdowns (1962, 1S67). The provisional GNP values show but two
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year-to-year declines in the period covered in Table 1: in 1954, which the
forecasts overstated, and in 1958, which the forecast; missed (accounting for
the only turning-point errors in this sample). Thus underestimation was limited
to the increases in GNP; moreover, it was most pronounced when the increases
were particularly large as in 1953, 1955-56, 1965-66, 1968-69, and 1973.

These results suggest the presence of "systematic" errors, but not
in the sense of a bias that could have been readily escaped or corrected
in advance. It seems difficult to discount them as merely another manifesta-
tion of the familiar tendency of forecasts to underestimate the observed
changes (which, for series with random elements, is a‘property of even unbiased
and efficient rorecasts; Mincer and Zarnowitz, 1969; Hatanaka, 1975). What is
underestimated here is the average annual rate of growth in a series which,
as properly recognized by the forecasters, is trend-dominated and seldom
declines from year to year. This outcome can Ee traced to the forecasters'
tardy recognition of high-growth phases ("booms") and, increasingiy, of infla-
, tion speedups, but it was also mitigated by their even tardier recognition of
business recessions and slowdowns. Such movements are recurrent and not
purely random; they have important, detectable regularities as shown by
historical studies of business cycles; but they are also nonperiodic and
indeed vary a great deal over time, so their predictability remains very
. limited. In any event, simple "learning from past errors" would not have been
of much use here as the errors of these forecasts generally have zero or very

'

low autocorrelations.

IITI. Annual Forecasts of Real GNP and the Price level

It is difficult to obtain and verify consistent forecasts of GNP in
constant dollars and the implicit price deflator (IPD) that would cover more

than just the most recent period., TFew business forecasters in the 1850's and
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1960's made systematic efforts to decompose their predictions of current-
dollar GNP into gquantity and price eiements. 0f the _foreca.sters with econo-
metric models, who paid mere attention to real GNP, oanly two (Michigan and
Wharton) have longer recorv:l.s.2

‘mable 2 shows that the predicted changes in real GNP, taken without
regard to sign, differed from ilae actual cha'r.;ges by less than one percentage
point on the average (]ines 1-3). The predicted changes tend to be smaller
than the actual ones, except for the CEA forecasts (col. 3) whe.;re the reverse
o’btains. The mean absolute errors of the forecasts average a little over
four tenths of those of the simple last-change extrapolations in 1959—67 and
196é-76, about one third in 1969-76 (lines L4-6, col. 6). Comperisons with
extrapola.tions of ‘i:he average percentage change of the four previous years
glve very similar results, except for 1959-67 where the forecast errors
average sbout two thirds of the e.:ctrapola.tion errors (lines 4-6, col. 7).

Correlation-s between the predicted and actual cha.ngeé are all signifi-
c;a.ntly positive, and they too suggest 'some improvement in recent years: the

r2 coefficients for 1969-76 are higher than those for the earlier and longer

periods (lines .10-12). It is interesting to observe that all but one of them
exceed thé corresponding coefficients for current-dollar GNP forecasts,
particularly so for the predictions with the Wharton models and the ASA/NEBER
group mediaas (cf. Table 2, line 12, and Table 1, line 16). In contrast to
the reascnably high correlations for tke forecasts proper, ti:ose for the

extrapolations (cols. 6-'_7) are here again ei.ctremely low or negative.

2Scme of the econometric forecasts were released at more than one date

near the end of the year, and in more than one version depending on the data
used or policy assumptions made. In all but a few doubtful instances where
somewhat arbitrary decisions had to be made, the forecasts chosen are those
preferred by the forecaster or, lacking stated preferences, those which embodied
assumptions most common to the forecasts made at the time.




TABIE 2

SUMMARY MEASURES OF ERROR FOR AMNUAL PREDICTIOQNS
OF PERCENTAGE CHANGES IN REAL GNP, 1959-76

M

Period Selected ASA/NBER  Economic Extrapolations Actual
and Privats survey, Keport Michigan Wharton |-
Lloe No. of Years Forecu:a, Median or the Model: ) Model last Average Px'.-eli.m- .
Covered Mean' Forecast pPresideat Change Chacge loacy Revised
(L (2) G (4) (5) (6) €P] (8) - (9)
Mean Ahsolute Ferceatage Change, Predicted and Actual
1 | 155967 (9) b 3.7 T 83(5.0)° w5
2 1962-76(15) ’ L% 3 3.8 L 95§ k.0
3 | 1969-76 (8) ' 3.3 Mo 35 3.2 3.6 3.3
' Mean Absolute Error, in Perceatage Points
3 1959-67 (9) 1.3 . 1.0 2.7 17 0.5
s 1962-76(15) 1.1 1.5 2.8 2.6 0.k
‘6 1969-75 (8) 1.0 1.2 1.6 0.9 3.7 3.6 03
.Mean Error, in Perceatage foiats
7 | 195967 (9) -0.9 -0.5 0.6 -1.1 2.2
8 1962-76(15) ) 0.6 0.2 0.3 0.1 -0.1
9 1969-76 (8) ' 0.7 . 0.8 0.8 0.5 <0.15 0.7 - 0.06
. ' squared Correlation (r.z) Between.n-ed.icted and Actual Change
10 | 1959-67 (9) ks _ S31 - 306 .000
n | 1562-76(15) 75 617 .012 .okg?
12 | 1969-76 (8) .936 .87 709 1 .001 3208
BOTE: For scurces and explanations cf the data used in columns 2-9, see footnotes d tarough k, respectively, ian Tabla 1l.

.Average of end-of-yesr anaual forecasts of real GUP inferred from the forecasts of curreat-dollar GNP, the
coasumer price index (CPI) znd the wholesale price index (WPI) frem the following sources: (1) ilarris Trust
-and Savings Pack; (2) Mational Securities and Research Corporation; (3) WICB (Coaference Ecard) Economic Forum;
(3) Robert W. Paterson, University of Missouri; (5) UCIA Business Forecasting Project. These forecasts were
obtained by dividing the forecasts of GNP, as reported ia curreat dollars, by the cczposite price level for=-
casts. 1he latter are weichted suzs of the reported forecasts of CPI and WPI, the weights being 847 and .353,
respectively (the first of these proportions represeats the average ratio of consumption expenditures to GMP ia
the period 1953-8L). For further detail acd analysis of the iadividual forecasts in this set, see Zaraowitz,
1968. see also Table 1, fn, b,
)

The forecasts for 1962, 1963, 1965, and 1968 must be inferred from statements in the Report; they are coa-
firmed by the Council as approximately correct, though not ia all cases precisely correct (Moore, 1977).
The other forecasts are all based on figures given ia the Pevort and so fully verified.

°me figure in parentheses is based on preliminary GIUP figures deflated by weighted averages of the correspond-
ing data for CPI and WPI (with weights as given in fn. a above}. This series of "actual” values is comparable
to the forecasts used ia column 1 oaly.

¢ r 1is negative,
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These summary measures, then, present the annual forecasts of real.GNP
in a genefaliLv favorable light. Hdwevez;, the accuracy of these forecasts
varied greatly in different years, which a%t times impaired seriously their
,usefulnes's,;a.nd this does ;ot show up in the summary. As sugéested by the

averages with regard to sign (lines 7-9), the usual tendeacy of forecasts to

underestimate changes prevailed in the first half of the period 1959-76 but
not in the second half. Actually, 1.:he errors varied coasiderably in. each sub-
period, primarily reflecting cyzlical change and in particular the disturbing
effects of missed downturns. Real GNP turned down in 1954, 1958, 1570, and
ig?h, but of the 10 predictions for these years which are available eight
specified continued rises and only two. succeeded in signaling declines.

Again, and not surprisingly, nearly all of the significaatly large over-
estimation errors refer to the years during whipﬁ national output grew at
rela.i:ively low or decreasing rates, and most of the larger underestimation
errors .;:efer to the years of high real growth rates.

It is of considerable interest to note that the tin'ning-point errors
are much larger than other errors (on the average about 2 1/2-3 times larger,
for all forecasts in this collection). Thus, even though relatively few,
these directional errors had a strong .a.dverse impact on the overall accuracy

‘of the real GNP forecasts, as indicated by the following tabulation.

Mean Absolute Perceat of Total

Number Error, % Points Absolute Error
Underestimation errors 33 1.12 " 46.8
" Overestimation errors 21 0.92 - 2b .4

Turning-point errors 8 2.85 28.8
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This evidence cbntrédicts the argument that turning-point errors matter
little because they are few and far between (cf. Samuelson). But the argumeat
goes further to say that such few large errors zre the necessary (and small)
price to pay for the avoidance of mény large errors "between turning points"

by means of optimal estimation procedures such as least squares. However, it

.is not clear that these procedures imply more than that the variance of the
predicted changes must be less tﬁan that of the actual changes (and progres-
sively declining as the forecast span is lengthened). The inevitability
(indeed; even the existence) of a trade-off between errors at major turning
points and other errors has never been demonstrated, and it would seem a
counsel of despair for the forecésters to accept it. Prediction-of cyclical
turns in such series as real GNP, though certainly difficult, is not neces-

" sarily impossible, particularly on an annual basis (note the gocd record in
forecasting troughs). In sum, there are indeed strong reasons for makers and

users of economic forecasts to give a great deal of attention to turning-
point errors. Actually, most of them realize this, as shown by the widespread
.practice of analyzing such errors (Hickman, ed., 1972; studies in I.E.R.,
1974-75). However, there is certainly much need for improvement here, and
room for some new initiatives (e.g., on how to use current signals from

leading indicators, see Vaccara and. Zarnowitz).
The worst single year for the predictions covered in Table 2 was 1974,
on the eve of which forecasters across the field missed the onset of a serious

recession. This, plus the smaller turning-point errors for 1970, are the

main reasons for the rise in the average errors of fhese forecasts in 1969-76
compared with the earlier years. But the rise in the absolute errors was not
large, and there was no decline in accuracy as measured by the criteria of
comparisons with extrapolations and correlations of predicted with actual

changes (Table 2, cols. 3 and 4). Limited evidence from one longer szeries ol
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forecasts suggests that real GNP was predicted with similar averagé errors in
the two 8-year periods l953-60-and 1969-76, with much smaller errors in the

relatively quiet years 1961-68.

Although the fbrecasts of real GNP are abbut as good relative to our
simple extrapolative benchmarkfgodels.as are the forecasts of GN? in current
dollars, they are less accurate in terms of comparisons of the errors with
the actual perceatage changes to be predicted. The point is that the extra-
- polations perfo:m substantially better for nominal GNP than for real GNP. |
™is .can be ;hown by'dividing the'erfor of extrapolation into the size of
the actual change, without regard to sign, which gives the following overall

ratios for the X1 (last changc) and X2 (average change) models:
GYR--X1, 0.4h4; X2, 0.30 Real GNP--X1, 0.78; X2, 0.68 .

These résqlts accord with expectations, since the growth rates in constant-
dollar GNP varied considerably more than those in current-dollar GNP. The
ratios of forecast error to extrapolation error éverage about 0.4 when X1 is
the standard, 0.5 to 0.6 when X2 is, and the results are much the same for
either variable.

Table 3 surveys the performance of forecasts of percentage changes in
the price level (IPD) that match the real GNP predictions covered in Table 2.
On the average, the predicted inflation rates fall short of the actual ones by
fractions of one percentage point (lines 1-3). The 1959-67 forecast sets are
less accurate than simple last-change extrapolations (line 4), and the other
sets outperform the naive models by relatively small margins, much less than
those observed for the GNP series. The naive models work comparatively well
here, with errors averaging about 3/10 of the actual changes in IPD. Projec-

tions of the last change are in this case better than those of the average




TABIE 3

SUMMARY MEASURES OF ERROR FOR AMIUAL FREDICTIONS
OF FERCENTAGE CHANGES IN THE FRICT LEVFL, 1959-76

pertod | Selected ASA/IZTR  Zeosonmie Extrapolations Actual

. d Private survey, R=port Michigan tharton

Iine o :fn Years Eoreca::s, Median of the b Model Model Last Average Prelin-

Covered Mean Forecast President Changs Change inary Reviced
: (1) (2) 3 (%) . (5) (6) (7) (8) (9)
Mean Absolute Perceatage Change, Predicted and Actual

1 | .1959-67 (9) 1.5 1.9 . 1.9(1.%)° 2.0
. 1962-76(15) o 3.7 3.8 . L .5

3 1965-76 (8) T k9 - 5.3 5.0 5.3 . 5.9 6.2

Mean Absolute Error, in Percentage Points

> 1959-67 (9) 0.6 0.7 0.3 0.7 0.3

] 1962-76(15) 1.0 1.0 1.3 14 0.4

é 1969-76 (8) . 1.3 s = 1.h 2.0 2.1 0.4

Mean Error, in Percentage foiats

7 1959-67 (9) 0.2 . o . -0.1 0.ck -0.3

8 | 1962-76(15) -0.5 -0.5 - =0.2 -1.0 -0.3

9 1969-76 (8) -0.9 -0.6 0.9 = -0.6 -0.2 -1.2 0.4

Squared Correlatioa (ra) Between Predicted and Actual Chacge

0 | 1959-67 (9) .389 A2k .365 .08

n | 1962-76(15) | - .768 .682 536 .508

12 1969-76 (8) 526 581 54 J60b 166 -059

HTE: For sources and explanations of the data used ia columns 2-9, see footnotes d *arough k, respectively, in Table 1.

‘Averlge of end-of-year anaual forecasts of the composite price level (a weighted sum of forecastz of C2I and WPI).
See Table 2, fn. a, oo the weights used aad sources.

Psee Table 2, fa. b.

e'n:e figure in pareantheses is dased on weighted averages of data for CPT and WPI. This series of actuals for the
composite price level is comparable to the forecasts used ia column 1 oaly (ef. Table 2, fa. ¢).

4 T i3 negative,
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change (cols. 6-7), which is the reverse of the situation for GNP in both
current and constant dollars. The fofecasts underestimated strongly (much
more than the last-change extrapolations) the average inflation since 1961
(lines 7-9). The predicted and actual percentage changes in the price level
are all positively correlated, but the correlations for 1969-76 are generally
lower than their counterparts for GNP and, still more so, for real GNP (lines
10-12).

Forecasts of inflation often have much in common with projections of the
last observed rate of inflation. To illustrate, correlations between the
errors of these forecasts and the errors of the corresponding extrapolations
produce th; following r2 coefficients: Michigan, 1959-76: 0.51; CEA,
1962-76: 0.78; ASA/NBER, 1969-76: 0.95; Wharton, 1969-76: 0.80. For growth
rates in real GNP, the correlations between forecast errors and extrapolation
errors are also positive but throughodt lower, in most cases much lower.
These results are not surprising and they have a positive aspect inasmuch as
forecasts should be closer to extrépolations of a given typec in those cases
'where such extrapolations are.more effective (for an elaboration, see Mincer
and Zarnowitz). However, our comparisons are constrained to naive models
which presumably do not represent high standards for economic forecastiag.

In particular, price-level forecasts that are highly correlated with last-
change extrapolations must share the property of the latter to‘lag a year
behind the actual rates of inflation. Indeed, the correlations between tae
predicted changes and the previous year's actual changes are all positive
and high: the r2 ‘coefficients for the four sets of IPFD forecasts listed
earlier in this paragraph are 0.76, 0.87, 0.81, and 0.72, respectively.

The annual percentage changes in real GNP are inversely relafed to these

in IPD and positively related to thoée in current-dollar GNP, while the last
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two varisbles do not show a strong or stable association. The relationships
between the predicted changes generally parallel the actual ones. This is

illustrated by the r2 coefficients tabulated below (for symbols, see Table k4).

1962-76 _1969-76
Actual Michigan CEA - Actual Michigan CEA _
RGNP-IFD .567(-) .328(-) 528(-) .646(-) L72(-) 651(-)
RGNP-GNP 297 .210 222 bl 64 191
IPD‘GNP 0020 .217 0068 .085 (-) .OO)"‘ 0022("' )

The errors of the forecasts are similarly interrelated. Table 4 demor-
strates a pervasive pattern of negative correlatién between errors in fore-
caéting real growth and inflation (col. 1). The tendency for these errors to
be offsetting, which benefits the forecasts of GNP in current dollars, is
most strongly in evidence for the more recent years. When forecasters over-
estimated real growth, or missed a downturn and projected continued growth
instead, they typically also underestimated inflation, as in 1969-71 and
1973-74. Underprediction of real growth occurred in 1972 and 1975-76 in
combination with overg:edictibn of inflation.

These observations, which have some precedents (Zarnowitz, 1969; Moore,
1969, 1977), are consistent with a view of the world in which nominal GNP
changes are predicted directly and relatively well, but their division into
real and price changes continues to pose great problems. Many forecasters may
agree with that view in general terms, and some subscribe to models consistent
with it.(a specific exemple might be the St. Louis model in which the dollar
change in total GNP expenditure is determined mainly by the dcllar change in
a meaesure of money stock). However, most macroeconometfic models, including
the two sets covered here, have separate aggregate real demand, output, and

price level equétions, and it is nét at all clear why they should predict GNP
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TABIE 4
CORRELATICNS BETWEEN ERRORS OF FORECASTS OF PERCENTAGE CHANGES
IN NOMINAL GNP, REAL GNP, AND IFD, 1962-T6

Squared Correlation (r2)
Between Forecast Errors

for for for
Iine Source of forecast RGNP and IFD - RGKP and GNP IFD =nd GNP
(1) (2) (3)
1962-76 (15 years)
1 ~ Economic Report (CEA) 297(=) .359 J1k
2 Michigan model Jhok(-) L4429 .006
1969-76 (8 years)
3 Economic Report (CEA) 677(-) 004 259
4 Michigan model Lb84(-) .209 01k
5 Whartoa model .340(-) .036 166
6

ASA/NBER survey, median 524 (-) .013 351

NOTE: The symbols RGNP, IFD, and GNP dencte real GNP, the implicit price
deflator, and nominal GNP, respectively. The correlatioas (r) are

positive, except where the sign (-) following the r2 coefficient
indicates that r is negative.
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better in current than in constant dollars. 1In fact, some studies of the
recent performance of quarterly models arrive at the cpposité conclusion,

nemely that the results for real GNP are better than those for nominal GNP
because of deficieat price forecas#s (Duggal, Klein, and McCarthy; Eckstein,
Green, and Sinai). The available evidence seems too limited and too mixed

. to permit any conclusive genéralizations on this point. But it is interesting
to observe that the importance of output errors vs. price errors may vary

with changes in the relative roles of real vs. nominal factors and disturbances:
in the 1970's the errors of the GNP forecasts were for the most part better
correlated with the IFD errors than with the RGNP errors, whereas in the 1960's

the contrary situation obtained (Table 4, cols. 2-3).
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IV. OQuarterly Multiperiod Forecasts, 1970-75: An Overall Appraisal

Here we have space only for a summary of some early results from a study
in progress. The forecasts and actual data are used in the same form as before,
but they now refer to overlapping sequences of gquarters, not simply to a series
of successive years. Our materials cover 22 quarters from 1970:3 through
1975:4, a period for which forecasts from several new sources are available.
First estimates for the preceding year, taken from the data prior to the 1976
benchmark revision of the national income accounts, serve as comparable reali-
zations. The full version of the study will include also comparisons with the
revised data in an integrated treatment of forecast errors and measurement
errors. Adjustments of the forecasts for base revisions, used in some fore-
cast evaluations, are regarded as questionable and are avoided.

The mean absolute errors of GNP forecasts are close to one percentage
point (like the annual forecasts, see Table 1) for two quarters ahead, and
about half of that or less for one quarter shead. Over longer spans, the MAE
rise more or less steadily by ipcrements varying from 0.3 to 0.5 of one per-
centage point for each additional quarter; they approach and exceed 2 percen-
tage points for l4-quarter and 5-quarter spans, and 3 percentage points for
7-quarter and 8-quarter spans, respectively (Table 5, lines 1-3). Consistent
with earlier findings and interpretations for various types of multiperiod
forecasts (see, e.g., Zarnowitz, 1967, pp. 60-72), the MAE increase less than
in proportion to the extension of the span. The errors in forecasts of
percentage changes expressed on a per-unit-of-time basis (roughly, errors
divided by the length of the effective span) neither rise ncr decline syste-
matically as the forecast reaches further into the future. The same applies

to the errors of the implicit predictions of changes during the successive




ee

TABIE 5

SUMMARY MEASURES OF ERRCR FOR QUARTERLY MULTIPERIOD
PREDICTIONS OF PERCENTAGE CHANGE IN GNP, 1970-75

Span of Forecast in Q,ua.rtersb

Line Forecast
Set? One Two Three Four Five Six Seven  Eight
(1) (2) (3) (4) (5) (6) (7) (8)

Mean Absolute Error, in Percentage Foints (MAE)S
1 Chase 42 1.03 1.32 1.68 2.22 2.73 3.19 3.49
2 DRI .53 1.04 1.43 1.9% 2.43 2.69 2.95 2.80
3 GE L2 .95 1.34 1.71 2.19 2.59 2.88 3.25
Mean Error, in Percentage Points (MEE:)d
4 Chase .01 O0F 0 L02 .08 -.14 -.66  -1.48 -2.34
5 DRI -.01 Jd1 .05 Jd1 .01 -2 -1.12  -1.69
6 GE - 14 -.15 -.30 -.15 -.15 - bk -.95 ~-1.68
Squared Correlation (r2) Between Predicted and Actual Change
7 Chase 752 451 107 058 ° 127 134 .179 .293
8 DRI .632 L1469 .069 .000%  ,008 .102 249 .600
9 GE <753 ST77 .284 .159 .132 .180 .227 .225
Theil's Tnequality Coefficient (U)€

10 Chase 2k .287 294 .268 .236 .218 .198 .189
11 DRI .28k .292 .299 .295 272 .218 .182 .148
12 GE 245 .260 .260 243 .233 .204 .181 172

8hase: Chase Econometric Associates, Inc.; DRI: Data Resources, Inc.; GE:
MAPCAST group at the General Electric Company. The forecast data are those used
and described in S. K. McNees, 1975, 1976. Chase and DRI are 'early-quarter
forecasters," while GE is a "late-quarter forecaster” (for the release dates,
‘see McNees, 1976, p. 41).

bl\Tum'ber of forecasts covered (n) for spens 1 to 7, respectively: 22, 21, 2¢C, 19,
18, 17, and 16 (for each of the sets), For span 8, the number is 15 (Chase), 1L
(DRI), and 12 (GE).

cDefining the predicted change and the actual change (for the given set, variable,

and A

£ respectively, MAE = % Zletl, where e, =

period, and span) as P

t
Pt - At'

| ./ *
d ME = % Ze,l U= Zei/ZAi, separately for each span. r is negative.

<
o
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single quarters covered; it is the cumulation of these intraforecast ('"marginal")
change errors that technically accounts for the tendency of errors in the total
predicted changes to grow with the sgan.3

Where both forecasts and realizations refer to increases (as they do
most of the time by far in the case of GNP), errors of positive sign denote
overestimation of actual change. The mean errors in Table 5, lines 4-6, are
predominantly small and positive, except for the longer spans where some of
them are large and negative. As will be shown below,
these averages conceal large errors of opposite sign in the forecasts for some
of the different economic phases of the period 1970-75.

The r2 coefficients for the correlations between the predicted and
actual changes in GNP exceed 0.6 or 0.7 for one quarter ahead (like the annual
forecasts) and exceed O:h or 0.5 for two quarters shead. They are much smaller
for the longer spans, mostly in the 0.1-0.25 range, in a few éases near zero
(lines 7—9).

Theil's inequality coefficients generally fall between 0.2 and 0.3
(lines 10-12). This indicates that these forecasts are all much better
than a naive model extrapolating the last recorded percentage change (for
which U = 1). That model, it should be noted, is but a minimal standard
for economic forecasts. Interestingly, the U coefficients do not increase

with the forecast span; in fact, they decline slightly below .2 for the longest spans.

The next two tables have the same format as Table 5, which facilitates
presentation and comparisons of these measures. Real GNP forecasts have MAE

(in percentage points) rising from 0.5-0.6 for one quarter ahead to 5-6 fer

3the that fewer observations are available for the longer spans (Table 5,
fn. b). This reduces the comparability of the measures reported for the differ-
ent spans, but does not eliminate it.




SUMMARY MEASURES OF ERROR FOR QUARTERLY MULTIPERIOD PREDICTIONS
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TABLE 6

OF PERCENTAGE CHANGE IN REAL GNP, 1970-75

Spen of Forecast in Quartersb

1i Forecast
ne set? One Two Three  Four Five Six Seven Eight
(1) @) (3) (4) (5) (6) (7) (8)

Mean Absolute Error, in Percentage Points (MAE)C
1 Chase .51 1.11 1.81 2.46 3.29 4,19 4,95 5.31
2 DRI 61 1.37 2.08 2.75 3.52 4,15 L. 78 5.58
3 GE .50 1.20 1.75 2.15 2.80 3.80 L. 76 5.15
Mean Error, in Percentage Points E)e
L Chase A7 .51 .92 1.46 1.98 2.38 2.63 2.82
5 DRI .26 GT7 1.20 1.82  2.59 3.16 3.66 4,72
6 GE .00 .22 .36 .95 . 1.53 2.09 2.46 2.58
Squared Correlation (re) Between Predicted and Actual Change
7 Chase .839 817 727 .703 .733 .710 .60k .596
8 IRI 793 745 .598 584 785 827 J7h1 .638
9 GE .808 J7hL B77 .607 772 764 661 662
Theil's Inequality Coefficient (U)€

10 Chase 433 .502 607 673 .71l -Thl 758 -Thi
11 DRI <504 622 721 .T69 .781 TTL «TTh .836
12 GE L27 498 .548 .606 627 676 . T1k 69k

Footnotes a through e:

See the corresponding footnotes in Table 5.
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eight quarters shead, that is, somewhat more than in proportion to the ﬁeasured
span (Table 6, lines 1-3). The errors for the two shortest spans are not much
larger than those for GNP in current dollars, but the errors for the longest
spans are 50 to 100 percent larger. The unusually rapid build-up of the MAE
can be traced in large part to turning point errors. In quarterly multiperiod
forecasting, turning points are more frequent and more difficult to predict
than in annual forecasting, but the errors associated with them matter much
more yet: here, missing a turn often means that a whole chain of predictions
for the subsequent observations is badly off.

The mean errors of these forecasts are all positive, which is largely
due to the effects of missing or underestimating the declines in real GNP
during the recession (Table 6, lines 4-6). The ME also cumulate continuously
and rapidly here, quite unlike those for the nominal GNP forecasts. On the
other hand, the r2 coefficients are rather surprisingly high in Table 6,
lines 7-9, much above the corresponding figures for GNP in Table 5, particularly
for spans of 3-8 quarters. Relative to the size of the actual changes, however,
the real GNP errors are much larger than the current-dollar GNP errors:
the inequality coefficients rise from .L4-.5 to .7-.8 (Table 6, lines
10-12).

The MAE of forecasts of inflation in terms of the GNP implicit price
deflator are like those of the GNP forecasts for the shortest spans--0.5 or
less one quarter ahead, approximately 1 percentage point two quarters ahead--
but they cumulate rapidly, especially for the longest spans (Table 7, lines
1-3). The figures for the eight-quarter-ahead predictions are here more than
12 times as large as those for the one-quarter-shead predictions. This
exceptidnally strong build-up of errors reflects a progression of under-
estimates of the inflation rates, rising more than in proportion to the span

extensiohs‘(Table 7, lines 4-6).




TABIE 7

 SUMMARY MEASURES OF ERROR FOR QUARTERLY MULTIPERIOD PREDICTIONS
OF PERCENTAGE CHANGE IN THE PRICE LEVEL, 1970-75

Span of Forecast, in Quartersb

Iine Forecast
get? One Two Three  Four Five Six Seven Eight
(1) (2) (3) (&) (5) (6) {7y (8)

Mean Absolute Error, in Percentage Foints (MAE)c
1 Chase .39 1.02 1.64 2.29 2.98 3.87 4.88 5.69
2 DRI 5k 1.11 1.69 2.37 3.05 Lok 5.17 6.78
3 GE .39 .90 ° l.h9 1.96 2.37 3.06 k.08 L.79
@ B Mean Error, in Percentage Foints (ME)d |
4 Chase -.15 -.k9 -.96 -1.50 -2.33 =3.31 -k.k2 5,48
5 DRI -.27 -.70 -l.,22 -1.85 -2.82 -3.88 -5.12 -6.78
6 GE -.12 -.36 - 70 =-1.20 =-1.85 -2.78 -3.76 -4.,57
| Squared Correlation (r2) Between Predicted and Actual Change
7. ¢ Chase | .600 Lo .394 .287 .2k6 .233 .320 .381
8 ! DRI | W78 426 L2 .346 .bo1  .398 .38k .371
9 GE . .657 .633 .508 ko 438 As57 .52k 676
Theil's Inequality Coefficient (U)S

10 Chase 311 .358 377 .hlo 438 . L62 480 . 496
11 DRI . 375 .388 2397 22 Ll Ry .508 .5k40
12 GE 284 .286 .326 354 . 369 .395 416 .40

Footnotes a through e: See the éorresponding focotnotes to Table 5.
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The r2‘ coefficients for the IPD inflation forecasts are generally
higher than those for the forecasts of percentage change in nominal GNP
(except for a few short predictions) but throughout lower than the correspond-
ing statistics for the real growth forecasts. They range from .23 to .66 and
tend to decrease as the spans lengthen (Tgb}e 7, lines 7-9). The U coeffi-
cients (lines 10-12) are close to .2 for the.shérter spans and close to .5 for.
the longest; théy aré thus higher than their counterparts for the current-dollar

GNP forecasts but lower than those for the real GNP forecasts.

The quantity and price ihgredients of the GNP forecasts show a pattern -
of offsetting errors in the quarterly as well as annual data. The mean errors
of real growth predictions are all positive, those of inflation predictions
all negative, and these statistics, matched by source and span, have similar
absolute values for most of the shorter forecasts As a result, the ME of
the current-dollar GNP forecasts for spans 1-4 are as a rule positive but very
small for Chase and DRI, negative but small for»GE. The negative ME of the
inflation forecasts outweigh the positive ME of the real growth forecasts in
spans 5-8, so that the ME of the percentage change forecasts for GNP are pre-
dominantly negative and substantial (cf. lines 4-6 in Tables 5, 6, and 7).

The surveyed accuracy measures do not show any of the forecasters to be
consistently superior to the others. They do favor GE over Chase and DRI in
most instances, but by modest margins and in a way that can be explained by an
advantage in timing: the GE forecasts are issued late in each quarter, the
others early.

The results reported in this study should and will be carefully compared
with those of other evaluations of the same forecasts, but the task is still
to be completed. The error measures used here differ in several respects
from thoge used by others, and additional computations are required to allow

for these differences.
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V. Quarterly Multiperiod Forecasts: An Analysis by Subperiods

The period 1970:3-1975:4, although short, was unusually varied and
marked by major disturbances and drastic changes in the economy's course. Tt
is useful to divide it into the following parts, as suggested by the contemporary
business-cycle and inflationary developments.

I. 1970:3-1973:1. End of the mild 1970 recession followed by an

expansion that accelerated in 1972, with relatively

stable inflation.

IT. 1973:1-1973:4. Slower real growth and a sharp inflation speedup
(materials shortages, run-ups‘in commodity prices,
oil embargo).

ITI. 1973:4-1975:1. Recession, severe in its last two quarters, accom-

panied first by a further rise and then by a down-
turn in the rate of inflation.

IV. 1975:1-1975:4. Sharp upturn and the initial recovery phase, with

a further decline in inflation.

One question is whether forecasts that originated in these four sub-

periods show significantly different characteristics and performance. The
other is whether forecasts for these subperiods (i.e., those that aimed at
the corresponding groups of target quarters) are so differentiated. It turns
out that the answers to both questions are definitely yes.

To illustrate the first point, the expansion phase I produced forecasts
that ﬁnderestimated growth in dollar GNP mainly because they underestimated
inflation. The percentage changes in real GNP were partly underpredicted,
partly (in some longer forecasts) overpredicted, but whether negative or

positive the ME of these forecasts were small. In general, the record of the
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forecasts that were made during the period I was good in terms of both the ME
and the MAE figures, even for the long spans. In contrast, the slowdown

phase IT produced real growth predictions with very large positive ME and
inflation forecasts with very large negative ME (underestimation errors).

These errors balanced each other so that the ME for the nominal GNP predictions
were moderate (and mostly negative, except for the longest forecasts). The
recession phase III gave rise to even larger positive mean errors in the real
growth forecasts as the declines were repeatedly missed and, when finally
recognized, underestimated. These errors were larger absolutely than the
negative errors on the price side, which reflected a continuing underestimation
of inflation, so that the predictions of the growth rates in nominal GNP had
consistently positive ME in the subperiod III.

The above summary is based on charts (not reproduced here) which show
the average errors (MAE and ME) by span and by subperiod in which the fore-
casts originated.u These charts look very similar for such different models
as Chase and DRI: they show in each case the same striking differences
between the forecasts made in subperiods I, II, and III. The suggested infer-
ence is that concurrent predictions from different sources and models have
common patterns such that their errors depend strongly and similarly on the
characteristics of the time of their origin.

In a second exercise, the forecasts were assigned to the four subperiods
according to their target quarters, not their base quarters, as illustrated
In Charts 1-3. Here the samples are partitioned differently, hence the

resulting patterns diverge from those obtained on the first plan, but the

No averages for phase IV are used on this basis, since they contain too
few observations in the truncated sample.
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conclusion is analogous: the type and size of forecast errors depend criti-
cally on the economic properties of the target periods vis-a-vis those of the
periods of origin. Forecasters perform best when the two periods are alike,
belonging to the same already recognized phase, e.g., a continuing expansion
as in 1971-72 (most of subperiod I). They perform worst when the target

falls into a new phase, particularly when the latter d;parts sharply from the
currently established pattern (forecasts éggg in subperiods ITI and III, and |
those for subperiods III and IV provide many examples, particularly in the
long-span categories). Such period characteristics are much more important
determinants of forecast errors than are any aifferences among the forecasters.

Chart 1 shows that both Chase and DRI persistently underestimated the
percentage changes in GNP for subperiods I and, much more strongly, II. Both
forecasters overestimated the changes in their short forecasts for subperiod
IIT and underestimated them in their long forecasts for the same phase. Over-
estimates prevailed in all forecasts for the last phase covered, IV, and here
the average errors behave in an unusual fashion, first increasing and then
decreasing with the lengthening span. This is due to offsets.between the
real growth forecasts with positive ME and the inflation forecasts with
negative ME (see Charts 2 and 3).

Chart 2, which covers the real growth forecasts, shows underestimates
dominating the errors for I and II, much larger MAE aud positive ME for III
and IV. The huge average errors for the two latter phases derive mainly
from the forecasters' failure to predict the declines in real GNP.5 The long-

span errors for the 1975 recovery (IV) are strikingly large here.

5The change errors, E% - At (see Table 5 for the symbols), are positive

where P >0 and A <O, and also where P <O and A <O but e, | <
9]
IAt . These cases dominate in Chart 2 the results for both the recession
phase III and the recovery phase IV. Although real GNP reached a trough in
1975:1 and increased thereafter, the actual changes over longer spans ending

in 1975 are negative; that is, real GNP was lower during period IV than in
1973 (II) and during most of 1974 (III).
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The inflation forecasts also had very large average errors in the
recession period (III), as demonstrated in Chart 3. Their errors were rela-
tively small in subperiod I, considerably larger and on balance all negative
in IT; in neither phase did they increase strongly with the span. The short
forecasts for phase IV had small errors; in several cases their means are
positive, indicating overestimation of inflation rates that just began to
decline., The long forecasts for this last subperiod, however, had very large

underestimation errors.

VI. Concluding Observations

The end-of-year forecasts of annual percentage changes in GNP earn good
marks for overall accﬁracy vhen judged according to realistic: rather than
ideal standards. Moreover, they are found to have improved in the period
since thé early 1960's compared with the previous years after World War II.

The corresponding forecasts for GNP in constant dollars (real growth)
and IFD (inflation) are weaker. The former suffer from large turning-point
errors, the latter from large underestimation errors. But the errors in fore-
casts of real growth are negatively correlated with the errors in forecasts
of inflation, which helped to make the nominal GNP predictions more accurate.
In recent times, these correlations were connected with the unexpected con-
currence of accelerating inflation and slowing, then declining output rates:
optimistically, and probably also from a lingering faith in a simple Fhillips
trade-off, forecasters kept anticipating less inflation and more growth. But
in the late 1950's and early 1960's, it was the relative stability of the
price level that caused widespread surprises and offsetting errors resulted
from the opposite combination of overestimates of inflation and underestimates

of real growth.
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CHART 3

QUARTERLY MULTIPERIOD FORECASTS OF PERCENTAGE CHANGES IN THE IMP

LICIT PRICE DEFLATOR,

1970-75

AVERAGE ERRORS BY SUBPERIOD AND SPAN, TWO MODELS,
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Forecasts of inflation are not much better than projections of the most
recently observed inflation rates, and they lag behind the actual rates much
like such projections. The deficiency of price-level forecasts, documented
in this and other studies, surely impairs the general ability of economists to
analyze the prospects for the economy. Improvements will require major
advances in our knowledge, presumably through research based on carefully
worked out data (abstraét speculation abounds but good information and observa-
tion are rare in this area).

The favorable record of annual GNP predictions does not imply that fore-
casters can perform well the more difficult task of predicting quarterly
changes in GNP within the year ahead or even beyond it. Forecasts for the
year as a whole can bé satisfactory when based on a good record for the first
two quarters; they tend to be more accurate than forecasts with longer spané.6
An examination of the recent multiperiod predictions shows that the errors
for real GNP and IPD cumulated rapidly beyond the spans of 2 to 4 quarters.
Previous studies have shown the cumulation to be as a rule less than propor-
tional to the increase in the span, but in this period the build-up of errors
was much greater than usual. No doubt, in less turbulent times the longer
forecasts can be considerably more accurate, but this fair-weather argument
is not very persuasive or helpful. At the present time, the predictive value
of detailed forecasts reaching out further than a few quarters ahead must be
rather heavily discounted. Again, what is critical here is theoretical analy-

sis and empirical research that would lead to improvements in our ability to .

6Also, errors of predictions for the individual parts of the year at

times offset each other to some degree (Zarnowitz, 1967; McNees, 1973, 1974).
These gains from aggregation over time resemble those from aggregation over

sectors (GNP is predicted with smaller average errors of relative change than
are most of its components; see Zarnowitz, 1967, 1972; Fromm and Klein, 1976).
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predict broad movements in the price level and business-cycle turning points.
Despite setbacks, there 1s still no reason to give up moderate hopes for an

ultimate advance on these fronts.
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