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A. Proofs

Proposition 1. The data generating process is x; = px;_; + u;, where u;~N (0, 062) i.i.d. over time and
p > 0. Forecaster i observes a noisy signal s{ = x; + €}, where ei~N'(0,62) is i.i.d. analyst specific

noise. Rational expectations are obtained iteratively:

F(xalst) = Flrelsiny) LX) ](f('x))
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The rational estimate thus follows f (xtISt) ~N (xtl - &) with
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where X, _4 is the variance of the prior f (xt|S§_1). The variance of f (xt+1 |St‘) is:
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where the steady state variance X = Z;14); = Z¢jp—1 18 equal to:

—(1 = p¥a2 + o + (A — p?)oZ — o2]* + 400}
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Beliefs about the current state are then described by f (xt|St) ~N (xﬂt, ) where:

. . ) . .
A | i a0
Xee = Xgpe-1 T Y+ o2 (St xt|t—1)
€

Note that there is a discontinuity at p = 0 for contemporaneous beliefs in steady state. When
shocks have zero persistence, steady state beliefs are constant and described by f (xt |S§)~N (0, %) where
the steady state variance is £ = ¢2. In particular, the contemporaneous Kalman gain is zero." This also

implies that for p = 0 there are no diagnosticity distortions, because f (xt |St‘) =f (xt |SE_, U {xti|t_1}), o)

that £ (x,|Sf) = £ (x,|Sf).

Let us now construct diagnostic expectations for p > 0. For s{ = x§|t_1 we have xélt = xti|t_1 =
! h st ! N (pxt Z9¢ ). In light of the definition of di i
PXt_1)t—1, SO that f(xt| i1 U {xt|t_1})~ pxt—llt—l'm . In light of the definition of diagnostic

expectations in Equation (7), we have that the diagnostic distribution £ (xt |Stl) fulfils:

! Expectations for future realizations satisfy x§'+h|t = phxtilt_1 + ph (s} - xti|t—1)- The Kalman gain, and

b
Z+a§
therefore the expectations, are now continuous at p = 0.
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Given the normalization [ f°(x|S{)dx =1, we find f(x|S{)~V (xzf]f";ffg) with xgjy = x +

G(xélt - x,f|t_1). Using the definition of the Kalman filter xtilt we can write:

. . X , ;
,0
;lt = xélt—l + (1 + 9)@(5% - x1§|t—1)' |

X

Proposition 2. Denote by K = X/(Z + 62) the contemporaneous Kalman gain for p > 0. The rational

consensus estimate for the current state is then equal to [ x£|t di = x4 = Xeje-1 + K (xt - xm_l). The

. o 1-K . .
consensus forecast error under rationality is then equal to x; — x;; = = (x¢|c — X¢)t—1)- The diagnostic

filter for an individual analyst is equal to xi‘lf = xélt + Q(xti|t — xé|t_1), which implies a consensus
equation xtglt = X¢t + 0(x¢)e — X¢je—1)- We thus have:

1-K
Xt — xfu = (T - 9) (xt|t - xt|t—1)-

Note, in addition, that the diagnostic consensus forecast revision is equal to:
0 0
Xtle = Xeje-1 = 1+ 9)(xt|t - xt|t—1) - ep(xt—1|t—1 - xt—1|t—2)-
Therefore, the consensus CG coefficient is given by:

(%] 6 6
_ cov(xH_h ~ Xt+n|tr Xt+h|t — xt+h|f—1)

0 a0
var(xt+h|t xt+h|t—1)

1-K cov[xﬂt — Xt|t-1r 1+ 9)(xt|t - xt|t—1) - ep(xt—1|t—1 - xt—1|t—2)]
<T - ) ' var[(l + 9)(xt|t - xt|t—1) - gp(xt—1|t—1 - xt—1|t—2)] .
Where we have that:
cov|xge = Xeje—1, (1 + 0) (Xeje — Xeje-1) — O0p(Xe—1je—1 — Xe1)e-2) ]
=1+ G)Uar(xﬂt - xt|t—1) - chov(xm — Xt|t-1 Xe-1]e-1 xt—1|t—2)v
and
var[(l + 9)(xt|t - xt|t—1) - ep(xt—1|t—1 - xt—1|t—2)]

=[(1+6)*+ Gzpz]var(xm - xt|t_1)

—-20(1+ 9)pcov(xt|t — Xt|t-1 Xe—1]t-1 — xt—1|t—2)-
To compute the covariance between adjacent rational revisions, note that xy; = X¢je—1 + K(x¢ — X¢e-1)

and xt|t_1 = xtlt_z + K(pxt_l - xtlt_z) ln’lply that:

Xeje = Xeje—1 = (1 = K)p(Xpoqje—1 — Xem1je—2) + Kug.



As aresult,

Cov(xt|t = Xt|t—10 Xt-1|t—-1 — xt—1|t—2) =(1-K)p- var(xﬂt - xt|t—1)

Therefore:

_1-K (1+6) —0p*(1—K)
ﬁ_( K )'[(1+9)2+92p2]—29(1+9)p2(1—1<)'

which is positive if and only if 1 — K > 6K, namely, 8 < 02 /X.
Consider individual level forecasts. The coefficient (at the individual level) of regressing forecast

error on forecast revision is equal to:

g = COU(XHh - xifmt’ x;fhlt B xéfhlt—l —
var (xifmt - xifhlt—l)
COV(xt|t - x;]z' xiﬁ - x?l?—l
var (xilg - x;ﬁ_l)

where xé’li - xti'li_l =1+ 9)(x£|t - xélt_l) - Gp(xé_m_l - xti—1|t—2)' Because at the individual level

cov(xat — X¢)e—1 Xe|t—1 — x;“_z) = 0, we immediately have that:

6(1+6)
(1+6)% +p26%

pr =

Overreaction is larger (8P is more negative) for series with lower persistence. Intuitively, when persistence
is low, rational beliefs respond less to news (the denominator var(xi’lf - xé]?—l) is smaller) and there is
more scope for overreaction.

For completeness, consider the case of p = 0. In this case, all forecasters hold the same beliefs,
which are independent of their idiosynchratic signals s{. Thus, consensus and individual forecasts are the
same, x,f’lf = x,ﬂt. Moreover, these forecasts are not revised (as under the rational benchmark) so that the
CG coefficients are zero. Thus, because contemporaneous beliefs are discontinuous at p = 0, so are the
CQG coefficients.

Finally, we extend the analysis to the case where the degree of diagnosticity varies across
forecasters, so that forecaster i’s beliefs are given by

i,0

— i i(i i
Xeje = Xgpe 6 (xtlt xt|t—1)

Consider first consensus beliefs. We have:

1 » 1~ . .
7 E Keje = X+ E 0" (xgje = Xje-1)
l .
l

where I denotes the number of forecasters. Because the revision x;, — x¢¢_; is uncorrelated with 6, then

for large I the consensus becomes x;; + O(xm - xt|t_1) as in the case of homogeneous forecasters. As

a consequence, Equation (12) goes through.



Consider now the effect of pooling heterogeneous forecasters on the individual level CG

. . i,0 i,0 i,0 i,0 i,0
coefficient. To do so, write FR; = xélt - x;|t—1 and FEtl = x; — xélt, where t = 1,...T, as well as

FRY = %% Yide FRé’g and FE® = %% Yidt FE,f’H. In a pooled estimation, we have:
> 2i%(FR® — FR®)(FE;° — FE®)
1= ; 2
Y % (FRX® — FRY)
Because the series of shocks is uncorrelated with forecaster heterogeneity, this can be written as:
p Ziﬁlivart(FRi’e) N cov(FRi’e,FEi’e)
' var(FRY®) + ¥, vart(FRi’g) var(FRY) + ¥, vart(FRi’g)

where B is the coefficient of the CG regression on forecaster i, and FR"?, FE“® are the (time) average
forecast error and forecast revision of forecaster i.

Clearly, in the case of homogeneous forecasters, this coefficient is unbiased. However, under
heterogeneity two forces bias the coefficient upwards, towards zero, provided forecasters differ in their

average forecast revision, var(F Ri'e) > 0. When this is the case, then the first term, which pools the

individual Sfs, is dampened below a weighted average of the latter. Heterogeneity in the size of forecast
revisions directly dampens the role of individual overreaction in the pooled estimate because the pooled
variance is now larger than the sum of individual variances. Second, to the extent that they are positively
correlated, heterogeneity in forecast revisions and errors also pushes up the pooled coefficient. This is the
usual heterogeneity mechanism whereby forecasters who are more optimistic make both more positive
mistakes and more positive revisions, leading to a spurious positive correlation between revision and error
in the pooled sample.

Thus, in general forecaster heterogeneity biases the pooled estimates against our predictions.
Equivalently, to find negative coefficients in a pooled estimate it is necessary that (sufficiently many)

forecasters overreact and have negative 1.1

Corollary 1. Denote by p; the precision of the private signal, by p the precision of the public signal, by pr

the precision of the lagged rational forecast xti|t_1. The diagnostic filter at time ¢ is:

pi+p+pr " pi +p + s

The precision ps of the forecast depends on the sum of the precisions (p; + p) and hence stays constant as

xzf]? =x{1 +(1+6) —Xfe-1) + (1 +6) (s = xtje-1)-

we vary the relative precision of the public versus private signal.
Py

—Pi__andK, =—2— and K = K; + K,. The consensus
pitp+pyf

Denote the Kalman gains as K; =
pitp+pys
Kalman filter can then be written as X;; = X¢p—1 + K (xt - xt|t_1) + K, v, while the diagnostic filter can
be written as xzt = X¢)¢ + H(xt|t - xt|t_1). The consensus coefficient is then:
_ .0 6 _ .0 2h _ .0 0 _ .8
Cov(xHh Xt+h|tr Xt+h|t xt+h|t—1) P Cov(xt Xt1tr Xe|t xt|t—1)

var(xt0+h|t - xt0+h|t—1) - thvar(xtglt - xt9|t—1)




Consider first the numerator. Denote by FR; = X;; — X¢|c—1 the revision of the rational forecast of x;

between t and t — 1. Then:

s (1-K K,
Xt—xtlt = (T_9>FRt_7vt,

Xt — xfe—1 = (1 + O)FR, — OpFR,_.
The difference between Xxir = X¢p—q + K(xt - xt|t_1) + Kyve and  X¢ppoq = Xge—2 + K(pxt_l -
xtlt—Z) + K,pv,_4 reads:
FR, = (1 = K)pFR;_y + Kuy + Ky (ve — pvg_q),
which in turn implies:
cov(FRy, FR,_1) = (1 — K)p - var(FR,) — pKZc?. (4.1)
It is also immediate to find that:

K%0Z +[(1+p*) = 2p*(1 — K)|Kj o

var(FR;) =
(k) 1= [ = KpP
The numerator of the CG coefficient is then equal to:
6 .0 0 1-K K, 2
cov(xt — X{|er Xg|e — xm_i) = (T - 9) cov[FRy, (1 + 0)FR; — 6pFR;_1] — 7(1 + 0)K,0;
1-K 1+ 0)K2o}?
- (T _ 9) [[1+06 - 6021 - K)lvar(FR,) + 6p?K30%| - % (4.2)
The denominator of the CG coefficient equals:
var(xtﬂt - xfn—1) =var[(1+ 6)FR; — 0pFR;_4]
=[(1+6)? +62%p?|lvar(FR,) — 20(1 + 8)pcov(FR;, FR._1)
which implies that:
0 0
var(xg, — x7,— 201+06
(e = %tje-1) (4 +6)p cov(FR,, FR,_,) = var(FRy,). (4.3)

[(1+06)2+62%p2] [(1+06)?+6%p?]
Putting (A. 3) together with (4. 1) one obtains:
cov(FR;, FR,_;) =
_ (1- K)pvar(xtjt - xzt—l) _ pKia; — (4.8)
[ IR R

Using Equations (A4.2) and (A4.4) we find:

%] 6 7]
Cov(xt — Xt Xeje — xt|t—1)

(50

2(1 + 6)?
+6p A1 0+ 622 — 1) cov(FR;, FR;_1)

var(xtglt _xtg|t—1)
(1+0)? + 02p2

1+6)

(1+6)Ko;
= =




1-K 2(1 + 6)?

sz( K _9)<(1+9)2+92p2_1> 1+6)
20— K)(1+ )0 Tk |
-

— 0 6 2
= ﬂwvar(xﬂt - xt|t—1) — Kjof

where S, is the consensus coefficient obtained when the public signal is fully uninformative, namely o2 —

oo and thus K, — 0. On the other hand using equation (A.3) this can be rewritten as:

[(1+60)2+0%p% —20(1+0)(1 — K)p?|K?a?
1-[(1-K)p]?

where A is a suitable positive coefficient. The CG coefficient is then equal to:

_ 2
o0* (T~ - 0) ((1 i(Hl)jf)@sz -1) L3+

0 0 _ 2.2
var(xtlt _xt|t—1) = + AKj 05,

K{o?
0 0 e 1200 =K){ +6)p? K 2my

cov(x, — Xeler Xeje — xt|t—1) =B — (1+6)? + 6%p?
var(xf, — x{:—1) © (1 +6)2+6%2p2—20(1+60)(1 — K)p?]K202 t AKZG? '

1-[(1-K)p)?
For given total informativeness K, the above expression falls in the precision of the public signal, namely

as K2 grows, if and only if:
1-K 2(1 + 6)?
2 (- __ —
Op ( K 9)((1+9)2+92p2 1)+(1+9) 50
200 =K)(1 +6)p? K
(1+0)?+ 62%p?

1

A sufficient condition for this to hold is that (% - 9) > 0, which is equivalent to S, > 0.

Lemma A.1 Suppose that forecasters observe individual signals as well as the lagged variable. Formally,
they receive a signal vector (S,f, y;) given by:
{s,f =x, + €l
Ve = Xt—1
Then the individual CG coefficient is given by Equation (12), and there exists a positive threshold 8™ such
that the consensus CG coefficient is positive for 0 € [0, 0) and negative for 6 > 6.

Proof Consider first updating under rational expectations. After observing (sé_l,yé_l) att—1,
forecaster i’s belief about x;_4 is normal with mean
2
x§—1|t—1 = pXt—2 t ﬁ (sioy — th—z)
and variance o2 (because uncertainty about x,_; is restricted to uncertainty about u, which can be written
u; = st — px,_, — €}). In fact, under rational expectations beliefs are invariant over the timing of the
signal, and can be easily derived in the specification where the individual signal about the current state

st_, follows the fully revealing signal about the lagged state x;_5.



Consider now diagnostic expectations, in which the believed probability of a current realization x,

is distorted by its representativeness relative to news at t. From Equation (6), we have:

f (xt|(S§'Yt))
f(xtl(pxé—ﬂt—l'xé—1|t—1))

Here (thi—1|t—1: xé—1|t—1) is the signal at ¢ that is expected at t — 1, and the expression highlights the fact

R(x;) =

that, because the lagged state is fully revealed, forecasters optimally ignore any previous signals. R(x;)

compares two normal distributions characterized by the same variance, namely g2, but different means,
namely xélt and pxé_llt_l. Diagnostic beliefs f¢ (xt | (sti, y,f)), defined by Equation (7), are then normally
distributed with variance 62 and mean:

l (7]

Xy = xt|t + e(xéu - Px§—1|t—1) = pxe_q + K(sf - th—1) + Q[K(Sti - .Dxt—1) +p(xe-1 — xti—1|t—1)]

with K =

“—_ Relative to rationality, there are now two distortions: the second and third terms exhibit

02+02
the diagnostic Kalman filter which captures overreaction to the signal si_; relative to expectations
conditional on the true lagged state px;_4; the last term captures overreaction to surprise about the lagged
state itself. The relative weights of the two distortions are given by the respective impact on the signals on
beliefs, K and p.
Thus, expectations are too optimistic provided
K(Sé - th—l) + p(xt—l - xé—1|t—1) >0
This can be rewritten:
K(ut + eé) +p (ut_l - K(ut_jL + 6%_1)) >0

Thus, overoptimism at t depends on the sequence of shocks at t — 1 and t. In particular, because €} is
mean zero, this condition is more likely to hold when the process has received two positive fundamental
shocks, u;_q,u; > 0. In contrast, if a good shock follows a bad shock, overreaction to the latter is

dampened by the realization that the lagged state was not as good as expected. The same intuition holds

for consensus forecasts, for which we find:
xt|t pxe—1 + K(xe — pxe—q) + 0[Kuy + (1 — K)pug_q]
We now derive the Coibion-Gorodnichenko coefficients. Consider first the consensus

specification. We have:
xt|t Xee + 9(xt|t — X¢|t- 1)
where x;; = px;—1 + K(x¢ — px;—1). Using x; = E(x”t - pxt_l) + px;_1 and

xt|t pxe—1 + (1 +0)K(xp — pxe—q) + 0p(1 — K) (3,1 — pxt—2)

the forecast error reads:

xt|t (1 K(1+ 9))(xt = pxe—1) — 0p(1 — K)(x¢—1 — pX¢—2)

The forecast revision is:



xfe = xfi =p[1+60(1—K) = (1+0)K]Cxe—q — pxe—z) + (1 + 0K (x, — px,—1)

—0p*(1 = K)(x¢—p — pX¢_3)
So the consensus coefficient is:
cov(xy = x40 Xe = Xe-1) _ (-1 +8)K)(1+6)K —6p>(1—K)[1+6(1 —K) — (1+6)K]
var(xf, — x{t—1) (pl1+0(1—K)— (1 +OKD? + (1 + 6)2K? + 62p*(1 — K)?

This is positive if and only if
(1-K)K+0[K(1—-2K)—p?(1—K)?]—0%[K*+p?(1 - K)(1-2K)] >0
This holds for 8 € [0, 8) (since the quadratic coefficient is positive) where

9*

[K(1 - 2K) — p?(1 — K)?] + {/[K(1 — 2K) — p2(1 — K)2JZ — 4(1 — K)K[K? + p2(1 — K)(1 — 2K)]
2[K% + p2(1 — K)(1 - 2K)]

Consider now the individual level forecast. The forecast revision reads:
xi’ﬁ - xti]?—1 =(1+ 9)(x§|t - thi—1|t—1) - Bp(xé—lhf—l - Px£—2|t—2)
The forecast error reads: x; — xé’lg =x; — x§|t - G(x,fn - pxé_m_l)
So:
cov(xt — xi’ﬁ,xi’lf — xi’lf_l =—-0(1+ B)Uar(xat — x,f|t_1)

since cov(xt - x§|t,x,f|t - thi—1|t—1) = 0 by definition of the Kalman filter and similarly cov(xt -

i i — .
Xi|er Xe—1)t-1 — pxt_2|t_2) = 0. Moreover:

var(xé‘lf - xé’lf_l =[(1+6)?* + (Qp)z]var(xat - x,f|t_1)
So the coefficient is:
i L0 _i0 0
COU(let - x;|t'x£|t - x;|t—1 _ 6(1+6)
i,0 i,0 - 2 2
var (let _ x;|t—1) (1+6)? + (8p)

As in the baseline case of Proposition 2. m



1.

Variable Definitions

For each variable, we report the source survey, the survey time, the survey question, and the definitions
of forecast variable, revision variable, and actuals.

NGDP_SPF

e  Variable: Nominal GDP. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of nominal GDP in the current quarter and the next 4 quarters.
FiXtys3

e  Forecast: Nominal GDP growth from end of quarter #-1 to end of quarter #+3: — 1, where ¢

Xt—1
is the quarter of forecast and x is the level of GDP in a given quarter; x;_, uses the initial release of
actual value in quarter #-1, which is available by the time of the forecast in quarter .

.. Frx Fr_q1x
° Revision; =48 — —=17t43

Xt-1 Feo1Xe—
e Actual: i”g’ — 1, using real time macro data published in quarter ¢+4.
t—-1
RGDP_SPF

e  Variable: Real GDP. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of real GDP in the current quarter and the next 4 quarters.
FiXtys3

e  Forecast: Real GDP growth from end of quarter #-1 to end of quarter +3: — 1, where ¢ is the

Xt-1
quarter of forecast and x is the level of GDP in a given quarter; x;_, uses the initial release of actual
value in quarter -1, which is available by the time of the forecast in quarter ¢.

.. Frx Fr_q1x
° Revision; =48 — —=17t43

Xt—1 FeoaXtq1
e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1
RGDP _BC

e  Variable: Real GDP. Source: Blue Chip.

e  Time: End of the middle month in the quarter/beginning of the last month in the quarter.

e Question: Real GDP growth (annualized rate) in the current quarter and the next 4 to 5 quarters.

e  Forecast: Real GDP growth from end of quarter #-1 to end of quarter +3: F[(z/4+ 1) *
(Zeg1 /A + 1) * (2p42/4 + 1) * (z443/4 + 1)], where ¢ is the quarter of forecast and z; is the annualized
quarterly GDP growth in quarter ¢. Using simple average F;(z; + Zyy1 + Z¢42 + Zp43)/4 produces
similar results.

e Revision:  Fi[(z¢/4+ 1) * (Ze41/4 + 1) * (Ze42/4 + 1) * (Ze43/4 + D] = Fea[(2e/4 + 1) *
(Zer1/4+ 1) * (Ze42/4 + 1) * (2e43/4 + 1))

e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1

PGDP_SPF

e  Variable: GDP price deflator. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.
e Question: The level of GDP price deflator in the current quarter and the next 4 quarters.

9



e  Forecast: GDP price deflator inflation from end of quarter #-1 to end of quarter #+3: % -1,
where 7 is the quarter of forecast and x is the level of GDP price deflator in a given quarter; x;_, uses
the initial release of actual value in quarter #-1, which is available by the time of the forecast in quarter
Z.

e Revision: Xt _ femaXees
Xt-1 Fo1Xt—

e Actual: i”g’ — 1, using real time macro published in quarter +4.
t—-1

CPI_SPF

e  Variable: Consumer Price Index. Source: SPF.

e  Time: Around the 3rd week of the middle month in the quarter.

e Question: CPI growth rate in the current quarter and the next 4 quarters.

e  Forecast: Real GDP growth from end of quarter #-1 to end of quarter +3: F[(z,/4+ 1) *
(Zeg1 /A4 + 1) * (2p42/4 + 1) * (z443/4 + 1)], where ¢ is the quarter of forecast and z; is the annualized
quarterly GDP growth in quarter ¢. Using simple average F;(z; + Zyy1 + Z¢4o + Zp43)/4 produces
similar results.

e Revision:  Fi[(z¢/4+ 1) * (Ze41/4 + 1) * (Ze42/4 + 1) * (Ze43/4 + D] = Fea[(2e/4 + 1) *
Zes1/4+ 1) * (2esa/4 + 1) * (2e43/4 + D).

e Actual: i”g’ — 1, using real time macro data published in quarter #+4. Real time data is not available
t—-1

before 1994Q3. For actual period prior to this date, we use data published in 1994Q3 to measure the
actual outcome.

RCONSUM_SPF

e  Variable: Real consumption. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of real consumption in the current quarter and the next 4 quarters.

. F,

e  Forecast: Growth of real consumption from end of quarter #-1 to end of quarter #+3: % -1,
t—-1

where ¢ is the quarter of forecast and x is the level of real consumption in a given quarter; x,_, uses the

initial release of actual value in quarter #-1, which is available by the time of the forecast in quarter .
e  Revision: Zt¥e+3 _ FeoaXess
Xt—1 Fe1X¢—q

e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1

INDPROD_SPF

Variable: Industrial production index. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The average level of the industrial production index in the current quarter and the next
4 quarters.

. . L F,
e  Forecast: Growth of the industrial production index from quarter #-1 to quarter #+3: % -1,

t—-1

where ¢ is the quarter of forecast and x is the level of real consumption in a given quarter; x,_, uses the
initial release of actual value in quarter -1, which is available by the time of the forecast in quarter ¢.
FiXtys  Fe—1Xt43

e  Revision: .
Xt—1 Fe_q1Xt—1

e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1

10



RNRESIN SPF

e  Variable: Real non-residential investment. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.
e Question: The level of real non-residential investment in the current quarter and the next 4 quarters.

e  Forecast: Growth of real non-residential investment from end of quarter #-1 to end of quarter #+3:

F, . . . L .

% — 1, where ¢ is the quarter of forecast and x is the level of real non-residential investment in a
t—1

given quarter; x;_, uses the initial release of actual value in quarter #-1, which is available by the time

of the forecast in quarter ¢.

.. Frx Fr_q1x
° Revision; =48 — —=17t43

Xt-1 Feo1Xe—
e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1
RRESIN_SPF

e  Variable: Real residential investment. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.
e Question: The level of real residential investment in the current quarter and the next 4 quarters.

e  Forecast: Growth of real residential investment from end of quarter #-1 to end of quarter #+3:
% — 1, where ¢ is the quarter of forecast and x is the level of real residential investment in a given

t—1
quarter; x;_q uses the initial release of actual value in quarter #-1, which is available by the time of the

forecast in quarter ¢.

.. Frx Fr_q1x
° Revision; =48 — —=17t43

Xt-1 Feo1Xe—
e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1

RGF_SPF

e  Variable: Real federal government consumption. Source: SPF.

e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of real federal government consumption in the current quarter and the next 4
quarters.

e  Forecast: Growth of real federal government consumption from end of quarter #-1 to end of quarter

F, . .

H3: %— 1, where ¢ is the quarter of forecast and x is the level of real federal government
t—-1

consumption in a given quarter; x,_, uses the initial release of actual value in quarter -1, which is

available by the time of the forecast in quarter z.

.. Frx Fr_q1x
° Revision; =48 — —=17t43

Xt—1 Feqxp—q1’
e  Actual: i”g’ — 1, using real time macro data: initial realease of x;, 3 published in quarter /+4.
t—-1
RGSL_SPF

e  Variable: Real state and local government consumption. Source: SPF.

e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of real state and local government consumption in the current quarter and the

next 4 quarters.

e  Forecast: Growth of real state and local government consumption from end of quarter #-1 to end of
FiXtys3

quarter #+3: o 1, where ¢ is the quarter of forecast and x is the level of real state and local
t—1

11



12.

13.

14.

15.

16.

government consumption in a given quarter; x;_4 uses the initial release of actual value in quarter #-1,

which is available by the time of the forecast in quarter .

.. Frx Fr_q1x
° Revision; =48 — —=17t43

Xt-1 Feo1Xe—
e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1

HOUSING_SPF

e  Variable: Housing starts. Source: SPF.
e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of housing starts in the current quarter and the next 4 quarters.

FiXt43

e  Forecast: Growth of housing starts from quarter #-1 to quarter #+3: — 1, where ¢ is the quarter

Xt-1
of forecast and x is the level of housing starts in a given quarter; x,_4 uses the initial release of actual
value in quarter -1, which is available by the time of the forecast in quarter ¢.
FiXers  Fe-aXe+s

e  Revision: .
Xt—1 Fe_q1Xt—1

e Actual: i”g’ — 1, using real time macro data published in quarter #+4.
t—-1

UNEMP_SPF

e  Variable: Unemployment rate. Source: SPF.

e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of average unemployment rate in the current quarter and the next 4 quarters.
o  Forecast: Average quarterly unemployment rate in quarter #+3: Fyx;,3, where ¢ is the quarter of
forecast and x is the level of unemployment rate in a given quarter.

e  Revision: Fixpy3 — Fr_q1Xt43.

e  Actual: x;,3, using real time macro data published in quarter #+4.

FF_BC

e  Variable: Federal funds rate. Source: SPF.

e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of average federal funds rate in the current quarter and the next 4 quarters.

o  Forecast: Average quarterly 3-month federal funds rate in quarter #+3: Fyx;,3, where ¢ is the
quarter of forecast and x is the level of federal funds rate in a given quarter.

e  Revision: Fixpy3 — FroqX43.

o  Actual: x;,3.

TB3M_SPF

e  Variable: 3-month Treasury rate. Source: SPF.

e  Time: Around the 3rd week of the middle month in the quarter.

e Question: The level of average 3-month Treasury rate in the current quarter and next 4 quarters.

o  Forecast: Average quarterly 3-month Treasury rate in quarter #+3: Fyx;, 3, where ¢ is the quarter of
forecast and x is the level of 3-month Treasury rate in a given quarter.

e  Revision: Fixpy3 — Fr_q1X43.

e  Actual: x;43.

TB3M_BC
12



Variable: 3-month Treasury rate. Source: Blue Chip.

Time: Around the 3rd week of the middle month in the quarter.

Question: The level of average 3-month Treasury rate in the current quarter and next 4 quarters.
Forecast: Average quarterly 3-month Treasury rate in quarter #+3: Fyx;, 3, where ¢ is the quarter of

forecast and x is the level of 3-month Treasury rate in a given quarter.

17.

Revision: FiXiy3 — Fr_1X¢43.
Actual: x; 5.

TN5Y BC

Variable: 5-year Treasury rate. Source: Blue Chip.

Time: Around the 3rd week of the middle month in the quarter.

Question: The level of average 5-year Treasury rate in the current quarter and the next 4 quarters.
Forecast: Average quarterly 5-year Treasury rate in quarter #+3: Fyx;,3, where ¢ is the quarter of

forecast and x is the level of 5-year Treasury rate in a given quarter.

18.

Revision: FiXiy3 — Fr_1X¢43.
Actual: x; 5.

TN10Y_SPF

Variable: 10-year Treasury rate. Source: SPF.

Time: Around the 3rd week of the middle month in the quarter.

Question: The level of average 10-year Treasury rate in the current quarter and next 4 quarters.
Forecast: Average quarterly 10-year Treasury rate in quarter ++3: Fyx;,3, where ¢ is the quarter of

forecast and x is the level of 10-year Treasury rate in a given quarter.

19.

Revision: FiXiy3 — Fr_1X¢43.
Actual: x; 5.

TN10Y BC

Variable: 10-year Treasury rate. Source: Blue Chip.

Time: Around the 3rd week of the middle month in the quarter.

Question: The level of average 10-year Treasury rate in the current quarter and next 4 quarters.
Forecast: Average quarterly 10-year Treasury rate in quarter ++3: Fyx;,3, where ¢ is the quarter of

forecast and x is the level of 10-year Treasury rate in a given quarter.

20.

Revision: FiXiy3 — Fr_1X¢43.
Actual: x; 5.

AAA_SPF

Variable: AAA corporate bond rate. Source: SPF.

Time: Around the 3rd week of the middle month in the quarter.

Question: The level of average AAA corporate bond rate in the current quarter and next 4 quarters.
Forecast: Average quarterly AAA corporate bond rate in quarter ++3: Fyx;, 3, where ¢ is the quarter

of forecast and x is the level of AAA corporate bond rate in a given quarter.

Revision: FiXiy3 — Fr_q1X¢43.
Actual: x; 5.

13



21.

AAA BC

Variable: AAA corporate bond rate. Source: Blue Chip.

Time: Around the 3rd week of the middle month in the quarter.

Question: The level of average AAA corporate bond rate in the current quarter and next 4 quarters.
Forecast: Average quarterly AAA corporate bond rate in quarter ++3: Fyx;, 3, where ¢ is the quarter

of forecast and x is the level of AAA corporate bond rate in a given quarter.

22.

Revision: FiXiy3 — Fr_q1X¢43.
Actual: x; 5.

BAA BC

Variable: BAA corporate bond rate. Source: Blue Chip.

Time: Around the 3rd week of the middle month in the quarter.

Question: The level of average BAA corporate bond rate in the current quarter and next 4 quarters.
Forecast: Average quarterly BAA corporate bond rate in quarter +3: Fyx;, 3, where ¢ is the quarter

of forecast and x is the level of BAA corporate bond rate in a given quarter.

Revision: FiXiy3 — Fr_1X¢43.
Actual: x; 5.
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C. Additional Empirical Results

Table C1. Additional Summary Statistics of Actuals and Forecasts

Mean and standard deviation of actuals and forecasts. All values are in percentages. Actuals are measured using
the same time periods as when the corresponding forecasts are available.

Actuals Forecasts

Variable Format Mean SD Mean SD

M 2 €)) 4
Nominal GDP (SPF) 6.07 289 636 229
Real GDP (SPF) 2.53 227 276 1.38
Real GDP (BC) 2.59 1.51 266  0.85
GDP Price Index (SPF) 347 248  3.53 1.99
CPI (SPF) Growthrate  2.75 1.33 3.00 1.23
Real Consumption (SPF) f;i’;?t:r“f l"f 284 142 250 072
Industrial Production (SPF) to end of 2.30 4.65 3.36 2.40
Real Non-Residential Investment (SPF) quarter t+3 4.70 7.20 4.47 3.69
Real Residential Investment (SPF) 285 1138 290 6.24
Real Federal Government Consumption (SPF) 1.31 4.47 1.28 2.62
Real State&Local Government Consumption (SPF) 1.56 1.67 1.52 0.98
Housing Start (SPF) 1.80 2159 523 1548
Unemployment (SPF) 6.31 1.55 6.31 1.44
Fed Funds Rate (BC) 3.91 3.02 433 2.97
3M Treasury Rate (SPF) 3.78 2.89 4.32 3.01
3M Treasury Rate (BC) 3.69 2.73 4.21 2.70
5Y Treasury Rate (BC) ﬁzgﬁrgle 427 228 469 211
10Y Treasury Rate (SPF) quarter #+3 4.29 1.64 478 1.49
10Y Treasury Rate (BC) 4.25 1.63 4.69 1.46
AAA Corporate Bond Rate (SPF) 7.06 2.46 7.53 2.57
AAA Corporate Bond Rate (BC) 6.67 2.01 7.10 2.06
BAA Corporate Bond Rate (BC) 6.14 1.13 6.60 1.00
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Table C2. Individual Level Error-on-Revision Regressions with Individual Fixed Effects

This table shows coefficients from the CG (forecast error on forecast revision) regression, using a panel of
individual forecasters with individual fixed effects. Standard errors are clustered by both forecaster and time.

B se.  p-val

Variable @) 2) 3)
Nominal GDP (SPF) -0.24  0.06  0.00
Real GDP (SPF) -0.15  0.09 0.08
Real GDP (BC) -0.01 0.18 095
GDP Price Index Inflation (SPF) 0.05 0.10 0.64
CPI (SPF) -0.27 012 0.03
Real Consumption (SPF) -0.28  0.10  0.00
Industrial Production (SPF) -0.19 0.09 0.04
Real Non-Residential Investment (SPF) 0.03 0.13  0.82
Real Residential Investment (SPF) -0.07 0.09 045
Real Federal Government Consumption (SPF) -0.60  0.07  0.00
Real State & Local Government Consumption (SPF) -0.46  0.04 0.00
Housing Start (SPF) 026 008  0.00
Unemployment (SPF) 0.29 0.12  0.02
Fed Funds Rate (BC) 0.18 0.09  0.06
3M Treasury Rate (SPF) 0.23 0.10  0.02
3M Treasury Rate (BC) 0.18 0.09 0.04
5Y Treasury Rate (BC) -0.18  0.10  0.08
10Y Treasury Rate (SPF) -0.23 0.09  0.01
10Y Treasury Rate (BC) -026  0.11 0.02
AAA Corporate Bond Rate (SPF) -026  0.07 0.00
AAA Corporate Bond Rate (BC) -0.18  0.06  0.00
BAA Corporate Bond Rate (BC) -0.33  0.09 0.00
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Table C3. Forecaster-by-Forecaster Error-on-Revision Regressions
with Bootstrap Confidence Intervals and Stambaugh Bias Adjustment

This table shows the median coefficients in forecaster-by-forecaster regressions. We block bootstrap the panel (using

blocks of 20 quarters), and report the 2.5, 5. 95, and 97.5 percentiles among 500 bootstrap samples.

Variable Median cl Stambaugh-
p25 p5 p95 p97.5 adjusted
M 2 A3 “ ®) Q)
Nominal GDP (SPF) -0.20  -037 -0.34 -0.03 0.00 -0.17
Real GDP (SPF) -0.08  -035 -0.31 0.07 0.10 -0.03
Real GDP (BC) -0.03 -0.36  -0.33 0.11 0.13 0.07
GDP Price Index Inflation (SPF) -0.11 -035 -0.33 0.01 0.04 -0.22
CPI (SPF) -0.25 -041  -0.39 -0.11 -0.09 -0.22
Real Consumption (SPF) -0.26  -0.53 -0.50 -0.11 -0.09 -0.22
Industrial Production (SPF) -0.19 -039 -0.36 -0.08 -0.06 -0.18
Real Non-Residential Investment (SPF) 0.09 -032  -0.25 0.19 0.22 0.10
Real Residential Investment (SPF) -0.09 -035 -0.34 0.08 0.13 -0.07
Real Federal Government Consumption (SPF) -0.52 -0.72 -0.69 -0.45 -0.44 -0.55
Real State & Local Government Consumption (SPF) -0.44 -0.53  -0.51 -0.38 -0.37 -0.33
Housing Start (SPF) -027  -044 -041 -0.12 -0.11 -0.27
Unemployment (SPF) 0.23 -0.11  -0.08 0.33 0.37 0.19
Fed Funds Rate (BC) 0.22 0.08 0.10 0.35 0.37 0.21
3M Treasury Rate (SPF) 0.28 0.05  0.09 0.38 0.40 0.25
3M Treasury Rate (BC) 0.17 0.04  0.06 0.29 0.31 0.20
5Y Treasury Rate (BC) -0.17 -0.32 -0.30 -0.09 -0.07 -0.15
10Y Treasury Rate (SPF) -0.24 -037 -0.36 -0.19 -0.18 -0.25
10Y Treasury Rate (BC) -0.29 -0.41  -0.39 -0.19 -0.17 -0.25
AAA Corporate bond Rate (SPF) -0.32  -043 -041 -0.20 -0.19 -0.28
AAA Corporate Bond Rate (BC) -0.27 -0.42  -0.40 -0.21 -0.19 -0.25
BAA Corporate Bond Rate (BC) -0.32 -0.46 -0.44 -0.27 -0.26 -0.30
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Table C4. Different Forecast Horizons

This table shows the forecast error on forecast revision regressions, using different horizons for forecast errors (h = 2: x,,, — X/ +2t—1) and forecast revisions (h = 3: x! 43t —
x! +3t—1)- Columns (1) to (3) report results of the time series regressions using consensus (mean) forecast in each quarter. Columns (4) to (9) report results of individual-level panel
regressions. Columns (10) to (12) report results of forecaster-by-forecaster regressions (median in the data and the 2.5" and 97.5% percentile of the median based on block bootstrap).

Consensus Individual By Forecaster
No fixed effects With fixed effects Median p2.5 p97.5
Variable B, se pwval BY  se. pwval BY  se p-val Bi BL Bi

Nominal GDP (SPF) 042 0.15 001 -0.16 0.06 0.01 -0.17 006 0.00 -0.16 -0.28 -0.01
Real GDP (SPF) 029 0.17 009 -0.14 0.09 0.12 -0.13 0.08 0.12 -0.05 -027 0.09
Real GDP (BC) 044 024 006 0.08 0.18 067 0.00 017 1.00 -0.01 -029 0.12
GDP Price Index Inflation (SPF) 082 0.14 000 0.06 0.09 046 -001 0.07 0091 -0.11 ~ -0.32  0.00
CPI (SPF) 0.12 0.17 048 -0.18 0.11 0.10 -024 0.12 0.05 -0.15 -037 -0.07
Real Consumption (SPF) 0.19 0.18 030 -0.19 0.08 0.02 -022 0.08 0.00 -025 -040 -0.06
Industrial Production (SPF) 058 022 001 -0.12 0.09 0.17 -0.12 0.08 0.14 -0.17 -030 0.03
Real Non-Residential Investment (SPF) 080 025 000 0.05 013 068 0.03 012 0.83 0.05 -0.34  0.17
Real Residential Investment (SPF) 1.02 023 0.00 000 0.08 099 -0.04 0.07 059 -007 -027 0.04
Real Federal Government Consumption (SPF) -0.10 022 0.66 -043 0.08 0.00 -043 0.08 000 -038 -0.62 -0.22
Real State & Local Government Consumption (SPF) 048 025 005 -035 0.03 000 -037 003 0.00 -032 -041 -0.27
Housing Start (SPF) 038 022 009 -0.18 0.07 0.01 -0.19 0.06 0.00 0.16 -0.14 0.32
Unemployment (SPF) 0.60 0.14 000 024 0.11 003 021 011 0.06 -022 -032 -0.05
Fed Funds Rate (BC) 038 0.16 001 0.12 0.07 006 0.11 0.07 0.09 0.12 0.03 022
3M Treasury Rate (SPF) 044 0.18 001 0.16 0.07 0.02 0.13 0.07 0.05 0.16 0.03 0.24
3M Treasury Rate (BC) 041 0.17 002 0.12 0.06 005 0.10 0.06 0.09 0.10 0.01  0.19
5Y Treasury Rate (BC) -0.07 0.18 0.70 -0.14 0.09 0.10 -0.19 0.08 0.02 -022 -035 -0.09
10Y Treasury Rate (SPF) -0.07 023 0.75 -021 0.09 0.02 -0.24 0.09 0.01 -0.27  -0.48 -0.14
10Y Treasury Rate (BC) -0.13 020 0.53 -0.19 0.10 0.06 -0.24 0.10 0.02 -027 -046 -0.19
AAA Corporate bond Rate (SPF) 0.06 0.19 074 -0.19 0.05 0.00 -022 005 0.00 -027 -036 -0.16
AAA Corporate Bond Rate (BC) 0.09 0.16 058 -0.11 0.05 0.04 -0.14 0.05 0.01 -020  -033 -0.13
BAA Corporate Bond Rate (BC) -0.12 023 0.60 -0.24 0.07 0.00 -0.27 0.07 0.00 -027 -036 -0.20
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Table CS. Results using Latest Release of Actuals
This table shows the baseline CG (forecast error on forecast revision) regressions, using the latest release of the actual outcome x;. 5. Columns (1) to (3) report results of the time
series regressions using consensus (mean) forecast in each quarter. Columns (4) to (9) report results of individual-level panel regressions. Columns (10) to (12) report results of
forecaster-by-forecaster regressions (median in the data and the 2.5" and 97.5" percentile of the median based on block bootstrap).

Consensus Individual By Forecaster
No fixed effects With fixed effects Median p2.5 p97.5
B, se pval BY  se. pval BY  se  p-val Bi BL Bi

Variable H @ 6 @ 6 6 O & (109 dn (12
Nominal GDP (SPF) 0.69 0.22 0.00 -0.17 0.08 0.04 -021 0.08 0.01 -0.15  -0.38 0.03
Real GDP (SPF) 033 024 0.17 -021 0.09 0.03 -021 0.09 0.02 -0.07 -039 0.07
Real GDP (BC) 078 041 0.06 023 022 028 0.07 019 0.72 0.04 -0.41  0.20
GDP Price Index Inflation (SPF) 1.30 021 0.00 0.13 o0.11 021 -0.02 0.08 0.82 -0.15 -035 0.02
CPI (SPF) 030 022 0.16 -0.19 0.12 0.12 -026 0.12 0.03 -0.10  -0.39 -0.08
Industrial Production (SPF) 0.61 0.31 0.05 -0.15 0.09 0.08 -0.19 0.08 0.03 -0.25  -0.40 -0.08
Real Consumption (SPF) 036 031 025 -0.16 0.12 0.19 -021 0.10 0.04 -024 -048 -0.01
Real Non-Residential Investment (SPF) 0.81 0.32 0.01 -0.04 0.13 0.76 -0.08 0.12 0.51 -0.11  -043 0.11
Real Residential Investment (SPF) 141 042 0.00 0.06 0.11 062 -0.03 0.10 0.80 -0.03 -039 0.13
Real Federal Government Consumption (SPF) -0.85 0.19 0.00 -0.64 0.07 0.00 -0.64 006 0.00 -058 -0.73 -0.48
Real State & Local Government Consumption (SPF) 1.25 043 0.00 -036 0.06 0.00 -042 0.05 0.00 -034 -0.51 -0.26
Housing Start (SPF) 040 0.29 0.18 -0.23 0.09 0.01 -026 0.08 0.00 0.21 -0.11  0.38
Unemployment (SPF) 0.81 021 0.00 033 0.12 0.01 028 0.12 0.02 -027 -043 -0.10
Fed Funds Rate (BC) 0.61 0.23 0.01 020 0.09 0.03 0.18 0.09 0.06 0.22 0.08  0.37
3M Treasury Rate (SPF) 0.60 0.25 0.01 027 0.10 0.01 023 0.10 0.02 0.28 0.07 041
3M Treasury Rate (BC) 0.64 025 0.01 021 0.09 0.02 0.18 0.09 0.04 0.17 0.03 032
5Y Treasury Rate (BC) 0.03 022 0.88 -0.11 0.10 0.29 -0.18 0.10 0.08 -0.17 -0.31 -0.08
10Y Treasury Rate (SPF) -0.02 0.27 095 -0.19 0.10 0.06 -0.23 0.09 0.01 -0.24  -037 -0.18
10Y Treasury Rate (BC) -0.08 024 073 -0.18 0.11 0.11 -026 0.11 0.02 -029 -041 -0.17
AAA Corporate bond Rate (SPF) -0.01 023 095 -022 0.07 000 -026 0.07 000 -032 -043 -0.19
AAA Corporate Bond Rate (BC) 021 020 029 -0.14 0.06 0.02 -0.18 0.06 0.00 -027 -042 -0.19
BAA Corporate Bond Rate (BC) -0.18 0.27 050 -0.29 0.09 0.00 -033 0.09 000 -032 -046 -0.26
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Table C6. Horizon h=0

This table shows the forecast error on forecast revision regressions, using forecast horizon h=0 for both forecast errors and forecast revisions. Columns (1) to (3) report results of
the time series regressions using consensus (mean) forecast in each quarter. Columns (4) to (9) report results of individual-level panel regressions. Columns (10) to (12) report
results of forecaster-by-forecaster regressions (median in the data and the 2.5" and 97.5™ percentile of the median based on block bootstrap).

Consensus Individual By Forecaster
No fixed effects With fixed effects Median p2.5 p97.5
Variable B, se pval BY  se. pval BV se  p-val Bi BL Bi

Nominal GDP (SPF) -0.03 0.09 0.75 -036 0.10 0.00 -037 0.09 000 -031 -043 -0.16
Real GDP (SPF) 0.02 0.10 0.86 -0.32 0.10 0.00 -031 0.10 0.00 -025 -040 -0.09
Real GDP (BC) 0.19 0.15 0.22 -0.04 0.10 0.72 -0.07 0.10 0.47 -0.08  -0.22 0.01
GDP Price Index Inflation (SPF) -0.17 0.10 0.09 -043 0.07 0.00 -046 0.06 000 -045 -0.60 -0.35
CPI (SPF) 0.52 0.08 0.00 0.04 0.13 0.76 0.03 0.14 0.84 0.03 -0.16  0.12
Real Consumption (SPF) -0.03 0.15 083 -0.38 0.11 0.00 -039 0.11 000 -037 -0.60 -0.16
Industrial Production (SPF) 030 0.12 0.01 -020 0.10 0.05 -020 0.10 0.04 -0.17 -0.34 -0.01
Real Non-Residential Investment (SPF) 0.10 0.18 0.58 -0.34 0.13 0.01 -036 0.13 0.00 -035 -0.65 -0.09
Real Residential Investment (SPF) 0.70 0.17 0.00 -0.19 0.07 0.00 -021 0.06 0.00 -0.11 -043 0.03
Real Federal Government Consumption (SPF) 0.03 021 090 -0.56 0.11 0.00 -0.53 0.11 0.00 -0.54 -0.74 -0.40
Real State & Local Government Consumption (SPF) -0.24 029 039 -0.59 0.04 0.00 -0.61 0.04 000 -058 -0.71 -0.52
Housing Start (SPF) 022 0.11 0.06 -0.28 0.05 0.00 -026 0.05 0.00 0.09 -0.03  0.13
Unemployment (SPF) 025 0.04 0.00 0.09 0.03 0.00 0.08 0.03 0.01 -0.23  -034 -0.15
Fed Funds Rate (BC) -0.02 0.03 055 -0.04 0.04 029 -0.04 004 026 -004 -021 0.01
3M Treasury Rate (SPF) 0.17 0.02 0.00 0.01 0.03 0.66 0.00 0.03 091 0.02 -0.04  0.09
3M Treasury Rate (BC) 0.01 0.02 0.72 -0.03 0.02 0.09 -0.04 0.02 0.06 -0.04 -0.06 -0.01
5Y Treasury Rate (BC) 0.12 0.04 0.00 0.03 0.03 036 0.02 0.03 0.55 0.02 -0.03  0.05
10Y Treasury Rate (SPF) 0.15 0.04 0.00 0.03 0.03 031 0.01 0.03 0.57 0.03 -0.02  0.05
10Y Treasury Rate (BC) 0.05 0.03 0.10 0.00 0.02 0.81 -0.01 0.02 0.65 0.01 -0.05  0.02
AAA Corporate bond Rate (SPF) 0.08 0.05 0.15 -0.07 0.03 0.01 -0.09 0.02 0.00 -0.08 -0.12 -0.02
AAA Corporate Bond Rate (BC) -0.10 0.04 0.01 -0.12 0.03 0.00 -0.13 0.03 000 -0.10 -0.16 -0.06
BAA Corporate Bond Rate (BC) 0.05 0.03 0.16 -0.04 0.02 0.02 -0.05 0.02 0.01 -0.05  -0.08 -0.03
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Table C7. Controlling for Lagged Deviation from Consensus

This table presents results of the individual-level forecast error on forecast revision regressions, controlling for
each individual’s deviation from consensus forecasts in the last quarter (x! +3)t—1 — X431¢-1)- Coefficient on
individual-level forecast revisions are reported. Columns (1) to (6) show results of individual-level panel
regressions. Columns (7) to (9) report results of forecaster-by-forecaster regressions (median in the data and the
2.5" and 97.5" percentile of the median based on block bootstrap).

Individual By Forecaster

No fixed effects With fixed effects Med p2.5 p97.5

By se p-val By se p-val B Bi Bi
Variable Hm o 6 @ 6 ©“ O ®) &)
Nominal GDP (SPF) -0.51 0.09 0.00 -0.54 0.09 0.00 -047 -0.31 0.06
Real GDP (SPF) -042 0.11 0.00 -039 0.11 000 -025 -0.60 -0.12
Real GDP (BC) -0.07 020 0.73 -0.18 0.18 032 -022 -0.62 -0.05
GDP Price Index Inflation (SPF) -0.06 0.18 0.76 -0.21 0.14 0.14 -047 -0.68 -0.27
CPI (SPF) -043 0.16 001 -045 0.17 001 -048 -0.65 -032
Real Consumption (SPF) -0.53 0.12 0.00 -0.57 0.11 0.00 -048 -0.89 -0.38
Industrial Production (SPF) -049 0.11 0.00 -048 0.11 000 -054 -0.67 -0.25
Real Non-Residential Investment (SPF) -0.15 0.18 040 -0.17 0.16 030 -0.14 -0.62 0.12
Real Residential Investment (SPF) -0.26 0.13 0.04 -035 0.11 0.00 -037 -0.73 -0.22
Real Federal Government Consumption (SPF) -0.88 0.07 0.00 -0.88 0.07 0.00 -087 -1.04 -0.70
Real State & Local Government Consumption (SPF) -0.81 0.04 0.00 -0.83 0.04 0.00 -0.79 -0.92 -0.72
Housing Start (SPF) -0.56 0.12 0.00 -0.57 0.11 0.00 003 -035 022
Unemployment (SPF) 0.18 0.15 025 0.16 0.16 031 -052 -0.70 -0.33
Fed Funds Rate (BC) 0.00 0.12 1.00 -0.01 0.12 094 0.09 -0.11 0.26
3M Treasury Rate (SPF) 0.07 0.13 0.61 005 0.13 0.71 0.14 -0.15 032
3M Treasury Rate (BC) 0.00 o0.11 097 -0.01 0.11 092 0.03 -0.12 0.20
5Y Treasury Rate (BC) -0.35 0.13 0.01 -038 0.12 000 -035 -052 -0.23
10Y Treasury Rate (SPF) -048 0.12 0.00 -049 0.11 000 -049 -0.63 -0.34
10Y Treasury Rate (BC) -041 0.14 0.00 -046 0.13 000 -045 -059 -032
AAA Corporate Bond Rate (SPF) -0.59 0.09 0.00 -0.61 0.09 000 -0.67 -0.78 -0.43
AAA Corporate Bond Rate (BC) -048 0.08 0.00 -049 0.08 000 -049 -0.69 -042
BAA Corporate Bond Rate (BC) -0.19 028 049 -0.63 0.11 0.00 -059 0.11 0.00
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D. Non-Normal Shocks and Particle Filtering

In the main text, we assume that both the innovations of the latent process, u;, and the
measurement error for each expert, €;, follow normal distributions. In this case, as all the posterior
distributions are normal, the Kalman filter provides the closed form expression for the posterior
densities. However, many processes for macro and financial variables may have heavy tails and more
closely follow, for example, a t-distribution. In this appendix, we relax the normality assumption and
verify the model predictions with fundamental shocks following fat tailed ¢-distributions.

In the non-normal case, while the point estimates of the Kalman filter still minimize mean-
squared error (MSE), the mean and covariance estimates of the filter are no longer sufficient to
determine the posterior distribution. Given that our formulation of diagnostic expectations involves a
reweighting of the likelihood function, we require more than the posterior mean and variance to properly
compute the diagnostic expectation distribution. Accordingly, we apply particle filtering to analyze
expectations under non-normal shocks.

In Section D.1 we describe the sample-importance resample (SIR) algorithm underlying
particle filtering. In Section D.2 we adapt it to the case of diagnostic expectations, and in Section D.3
we run it on on simulated data and find that the qualitative results of the model go through. Diagnostic
expectations overreact to information, and if anything CG coefficients are more negative than under the
normal case (both for individual and consensus). The estimation results using particle filtering are

presented in Appendix F.

D.1 Particle Filtering: Motivation and Set-Up
We start with the processes in Equations (3) and (4):
s,f =Xx; + e,f, Xt = PXe—q + U
where x; is the fundamental process and s} is forecaster i’s noisy signal. In Section 3, the shocks to
these processes are assumed to be normal. In the following, we analyze the case where the shock to the

fundamental process u; follows a ¢-distribution.
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Since the t-distribution is no longer conjugate to normal noise, one can no longer get closed
form solutions. Instead, we draw from the posterior distribution in a Monte Carlo approach using the
particle filter, a popular algorithm for simulating Bayesian inference on Hidden Markov Models
(Doucet, de Freitas, and Gordon, 2001; Doucet and Johansen 2011). We first briefly describe this
approach, then formulate the application to diagnostic expectations, and finally show simulation results
for the CG forecast error on forecast revision regressions.

Particle filtering builds on the idea of importance sampling. Specifically, suppose we wish to
estimate the expectation of f(x), where x is distributed according to p; we are not able to sample from

p, or in general unable to compute its precise density, but can compute p up to a proportionality
constant: p(x) = %ﬁ(x), where Z = [ p(x) dx is the (unknown) normalizing constant. If we can

sample from an arbitrary density q, we can use the following importance sampling mechanism to

indirectly sample from p: for each sample from q, x,,, compute the importance weight w,, = % and
resample from x,according to probability proportional to the weights. It is easy to see that the average

of the weights estimates the proportionality factor Z : %Zﬁzl w(x,) - | %-q(x)dx =

[P(x) dx = Z. Consequently, one can easily derive that the resampled x, converge in distribution to

p: given any measurable function ¢, the expectation of ¢ (x)for the resampled x converges to Ep¢:

i : 11 p(x;
R @) 2T dxyy = 03I [ o) BEBq(a)q () dxew =

1
N IiV:1 Ep [¢(x)] = Epd)

The algorithm above, called the sample-importance resample (SIR) algorithm, can be summarized in
the following steps:

1. Sample N particles from g, denoted as x4.y

p(xi)
q(x;)’

2. For each x;, computew; =

3. Resample according to probability « w;
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For the hidden Markov Process model, the above idea generalizes to give us a quick algorithm
to sample from the filtering density p(x,|si.,). Like the Kalman filter, the idea is to proceed

inductively, using the following forward equation:

g(snlxn) p(xnlslzn—l) — fg(snlxn) f(xnlxn—l) p(xn—lIsl:n—l)dsl:n—ldxn—l
p(snl sl:n—l) p(snlslzn—l)

p(Xnl|S1:n) =

By induction, suppose that we have samples from the previous filtered distribution p(x,,_1|S1:n-1)-

Now, given a (conditional) proposal q(x,|X,—1,S1.n)for each sample, the recursive equality above

suggests the resampling weights: w(x,, | x,_1) = g(:?lx’;);(xnlsx"‘)l). For the base case, where we have
n n—-1~1:n

only seen the data point s, our filtered density p(x|s;)is the standard Bayesian posterior, which can
be sampled via importance sampling.

The particle filter algorithm refers to this extension of the SIR algorithm to the sequential
setting. The procedure is as follows:

1. Attime n= 1, generate Ni.i.d. samples from a default proposal gq.

2. Compute for each sample the weights w(x;) = W
3. Resample according to the weights, and store the sample.

4. Forn > 2: for each x._, in the sample, propose x, according to q(x,|Xp—1 = X'n—1,S1.1)

g(snlxn?) Fnt1xn—15

q(xXnlxn-1=x'n—1,51:n)

e

Compute for each x} the weights w(x,") =

6. Resample according to the weights, save as x},.
Finally, we need to specify the proposal density q(x,|X,—1 = x'5_1, S1.n). It is well-known that the
optimal proposal density should be the conditional distribution p(x,,|Xp,—1 = x'n_1,5y,). If the latent
Markov process is a simple AR(1) process with normal innovation, one can analytically derive the

optimal proposal density p(x,|Xp—1 = X'n_1,Sp).

X |Xn-1,5, ~ N( ‘ P Xn_1 + % s 0c O ) = N(&, %)
Sy ~N(———px, 4 =
nnm e g2+t " 2+ 02 o2+ a2 ’

While this result is only precise for normal processes, we shall still use i, Zas location and scale

parameters for our proposal, which is now t-distributed. If the original innovations have ddegrees of

freedom, our proposal will have ?degrees of freedom, which have much thicker tails.
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D.2 Application to Diagnostic Expectations
To analyze the case of diagnostic expectations, we only need to re-adjust the resampling
weights by a simple likelihood ratio, as given by the following proposition:

Proposition D1 Let s*(s1.,_1) be the predictive expectation of s, given S1.,_1. The representativeness

_ P(Xn| S1:n) . . . . . g(snlxn) . .
R(xy|51.n) = el simss7 €N be simplified to the likelihood ratio Gy P to a proportionality
constant independent of x,,.
P " BvB > rule: R ) — P(Xnl S1:n) — P(snlS1n-1%n) ‘PXnl S1:n-1) .
roof. By Bayes rule: R(xnlsin) = oo b 70o P(sn | 51:n-1)

(p(S* | 51:n—1) 'p(xnl 51:n—1))—1
p(s*| S1:n-1) '

Due to the Markov property, p(sp|S1:n-1,Xn) = g(SnlXn) and p(sp = ™ [S1n-1,%n) = g(s™[xn).
Plugging this in, we obtain:

g(sn I xn) : p(xnlslzn—l) . g(S*Ixn) ' p(xn | sl:n—l)
p(SnlS1n-1) p(s*[S1:n-1)

— g(snlxn) . p(S*lsl:n—l)
g™ [xn) p(snlsin-1)

)—1

R(xn [s1:n) =

p(s*[S1:n—-1)

The latter term
P(SnlS1:n-1)

is constant with respect to x;,, as desired.

As we have assumed that g is a normal density, the likelihood ratio simplifies to:

— (xn B Sn)z + (xn _S*)2> = exp ((Sn ; S*)xn>

RGanlsin) o exp( 7 T 2
Hence, if the observed signal s,, is greater than s*(a positive news), the forecaster puts an exponentially
heavier weight on larger values of x,, and for negative news, he overweights smaller values of x,,,
which is in line with over-reaction to most recent news.

With the particle filter, we get the exponential reweighting by multiplying the original weights

g(snlxn?) Fn'lxn—15

6I(xn|xn—1:xin—1v51:n)

w(x,)) = with the extra exponential factor exp(%). As with the basic

particle filter algorithm discussed above, we need to specify our proposal density g to target regions of

high density. We would like to target § o exp(@

)p(Xn|xn—15,), which we estimate by first
assuming the normal model. Given that x,,|x,_1,5, ~ N(ii, %) in the normal model, the diagnostic
expectation is given by a shift of the posterior density by % Thus we set the location and scale

2
€
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- 0-Z(sp—s* = - 5 .
parameter of our proposals as ugiqg = @+ #, Xdiag = 2, where 1, X are the location and

af +2
2

scale parameters for our original proposal. As before, we have df, = to ensure that our proposal

has heavier tails than the target distribution. To summarize, the algorithm is as follows:
1. From the original particle filter, estimate s* = ppu,_1, with y,_; our predictive mean

E[Xp_1| S1.n—1], estimated by the mean of our particles x,,_;.

. .. . . . - 0:Z(sp—s*
2. Propose according to a t-distribution with location parameter [giqg = [ + %,
€

= af +2
Zdiag = 2, dfq =T,

3. For each proposal, resample with weightswg;qg(Xn|%n—1,5,) =

(Sn—5")xn

exp(Cr )

g(snlxn?) fGen'lxn—1Y

q(Xnlxn-1=x'n—1,51:n)

D.3 Simulations

In the simulations below, we set p = 0.9,0, = 0.2,0, = 0.2, and 0 < 6 < 1.5. We find that
the basic qualitative characteristics of diagnostic expectations are robust to fat tails. As Figure D1
shows, the diagnostic expectation over-reacts to news, relative to the rational benchmark.

We then check the results of the CG forecast error on forecast revision regressions. Figure D2

shows the distribution of bootstrapped regression coefficients. Panel A first checks the case with normal

6(1+6)

shocks, the particle filter simulation agrees with the predicted coefficients T @t ez.e

using the

Kalman filter. Panel B then shows the case where the shocks are fat tailed. We see that the coefficients
for the fat tailed shocks are more negative compared to the predicted values for the normal case.
Specifically, as the rational posterior exhibits heavier tail, the exponential reweighting of the diagnostic
expectation results in greater mass located on the extreme values of the exponential weight, and hence
greater shift in the diagnostic expectation. This effect is only present for diagnostic expectations — for
rational expectations i.e. 8 = 0, we do not observe a divergence between normal and fat tailed

distributions.
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Finally, Figure D3 compares the histogram of individual CG coefficient and consensus CG
coefficient, in simulations with fat tailed shocks and 8 = 0.3, 0./0,, = 1. There are 300 draws, where
each draw has 40 forecasters and 80 time periods. We see that in this case, the individual CG coefficients
are negative, while the consensus CG coefficients are still largely positive (though somewhat smaller

than the case with normal shocks).

Figure D1. Response to News under Rational and Diagnostic Expectations

This plot shows the belief distribution in response to news, with fat tailed fundamental shocks and particle
filtering. The black line plots the distribution with no news. The dashed red line plots the distribution in response
to news with rational expectations. The dotted blue line plots the distribution in response to news with diagnostic
expectations.
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Figure D2. Individual CG Coefficients with Normal and Fat Tailed Shocks

This plot shows the distribution of coefficients from individual level (pooled panel) CG regressions. Panel A
analyzes the case for normal shocks and Panel B analyzes the case for fat tailed shocks, both using the particle
filter. Each simulation has 80 time periods and each plot shows the coefficients from 300 simulations. The dashed

6(1+6
vertical line indicates — 4, which is the coefficient predicted by normal shocks and Kalman filtering.
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Figure D3. Individual vs. Consensus Diagnostic Expectations

This plot shows the distribution of coefficients from individual level (pooled panel) and consensus CG
regressions, using fat tailed shocks and particle filtering. The left panel shows the coefficients from pooled
individual level regressions, and the right panel shows the coefficients from consensus regressions. Each draw

has 40 forecasters and 80 time periods; there are 300 draws.
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E. Kernel of Truth Assessment

We develop two tests of the kernel of truth property of Diagnostic Expectations. In Section
E.1, we run a cross sectional test based on the persistence of the different series, which allows us to
compare Diagnostic Expectations with Adaptive Expectations. In Section E.2 we assess whether, for
series that feature hump-shaped dynamics, beliefs over-react both to short-term news and to longer-

term reversals.

E.1 Kernel of Truth in the Cross Section: Persistence Tests
Under Noisy Rational and Diagnostic Expectations, forecast revision at t satisfies:
x§+h|t - xé+h|t—1 = p(xti+h—1|t - x§+h—1|t—1)-
The revision 4 periods ahead reflects the forecast revision about the same variable h — 1 periods ahead,
adjusted by the persistence p of the series. The idea is simple: when forecasts are forward looking, more
persistent series should witness more correlated revisions across different forecast horizons.
Under Adaptive Expectations, in contrast, updating is mechanical and should not depend on the
true persistence of the forecasted process. Formally, in this case:
xé+h|t - x1€+h|t—1 = :u(xé+h—1|t - x§+h—1|t—1)'
where 1 is a positive constant independent of p
To assess this prediction, we fit an AR(1) for the actuals of each series and estimate p. The
actuals have the same format as the forecast variables, and we use the exact time period for which the
forecasts are available. The estimates of p are presented in Figure E1. We run the following individual
level regression using forecast revisions for different horizons:
x§+3|t - x§+3|t—1 =y, + V1p(x£+2|t - xé+2|t—1) + Eti+3'

and repeat the same specification at the consensus level.

2 This formula is based on the Error-Learning model, a generalization of adaptive expectations for longer horizons
(Pesaran and Weale 2006). This model postulates X¢. 50 — Xisje—1 = Hs (x; — x;lt_l), sothat u = p, /pp_q.

31



Finally, we study the relationship between the slope coefficient y¥ and the persistence p of
each series. The results are reported in Figure E1, which show that the more persistent series display
more correlated forecast revisions. While we only have 22 series (18 different variables), the correlation
is statistically different from zero with a p-value less than 0.001.* In line with forward-looking models,
forecasters see more persistent impact of news for more persistent series. The positive relationship
between the slope coefficient y and the persistence p of each series depends only on the first
autocorrelation lag, and so holds also for series with richer dynamics than AR(1). This evidence is
inconsistent with adaptive expectations, in which updating does not depend on persistence, in which
case the line in Figure E1 should be flat.

Figure E1. Properties of Forecast Revisions and Actuals
The y-axis is the coefficient ¥/ from regression xf+3|t - x§+3|t_1 =y’ +yf (x£+2|t - xé+2|t_1) + €l,5. The x-

axis is the persistence measured from an AR(1) regression of the actuals corresponding to the forecasts. For each
variable, the AR(1) regression uses the same time period as when the forecast data is available.
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E.2. Kernel of Truth in the Time Series

We now allow the forecasted series to be described by an AR(2) process. As shown by Fuster,
Laibson and Mendel (2010), several macroeconomic variables follow hump-shaped dynamics with

short-term momentum and longer-term reversals. Considering this possibility is relevant for two

3 The results in Figure E1 are similar if we exclude the Blue Chip series that are also available in SPF (e.g. real
GDP, 3-month Treasuries, 10-year Treasuries, AAA corporate bond rate).
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reasons. First, under the kernel of truth, forecasters should exaggerate true features of the data
generating process, including the presence of long-term reversals. Taking longer term dynamics into
account may thus lead to a clearer picture of overreaction relative to Table 3. Second, this analysis also
allows us to compare Diagnostic Expectations to the model of Natural Expectations proposed by Fuster,
Laibson and Mendel (2010), in which agents forecast an AR(2) process “as if”” it was AR(1) in changes,

and in particular neglect longer lags.

E.2.1 Diagnostic Expectations with AR(2) Processes

Suppose that forecasters seek to forecast an AR(2) process:

Xt43 = P2Xe42 T P1Xes1 T Upys. (E1)

If p, > 0 and p; < 0, the variable displays short-term momentum and long-term reversal. Each
forecaster now observes two signals, one about the current state sfﬁ,t = x; + €} and another about the
past state sti_ljt = x;_; + v{. The presence of two signals implies that the current forecast revisions for
X¢41 and x4, are not perfectly collinear, which is necessary for out test.

We now show that diagnostic forecasts about t + 1 and t + 2 overweigh each signal, so that
forecast revisions are excessive. First note that the diagnostic forecast about t + 3 can be written

9 _ i i i (i i . : :
tr3)t = Xe+3)t + 9FRt+3|t,Where FRt+3|t = (xt+3|t — xt+3|t_1). Similar to rational expectations, the

x
diagnostic forecast of x;, 3 is then a linear combination of the forecasts of x;,, and x;,, with weights
given by the autoregressive parameters p; and p,:
x£f3|t = prtifzn + plxéfut-

This formula suggests a way to test for over-reaction, generalizing Equation (2) to AR(2). To

do so, simply predict forecast errors in the long term using forecast revisions about shorter term:
Xt43 — x§+3|t = 5(2)’ + 6§FRtl;,t+2 + 5fFRzl;,t+1 + €rttn (E2)

where F Ré,t+1 and F R;H , stand for the surveyed forecast revisions at for t+1 and t+ 2,
respectively. Under diagnostic expectations, estimates of (12) satisfy the following property.

Proposition 3. Under the Diagnostic Kalman filter, the estimated coefficients Sf and 85 in Equation

(E2) are proportional to the negative of the AR(2) coefficients:
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67 o —p, 6, (E3)

8P o« —p, 0. (E4)
2 p

. . . 6 _ (.0 _ _ib - )
Proof. The diagnostic forecast revision FR, F3le = (xt b3l — Xt +3|t_1) is equal to:

FRY?

t+3|t

= (1+ 0)FRy3: — OFRiy5)6-1-
The diagnostic forecast error F Eti’f3|t = Xpyz — xé'f3|t is equal to:
0 ,
FEtl+3|t = U3 — 9FR;“+3|t'
where u;, 3 is white noise. We then have:

cov(FE{Ly 0 FRYYs)) = —0cov(FRE 5y, (1 + 0)FR 3, — OFRL5c_1)

t+3|t
=-0(1+ 9)var(FRé+3|t)
var(FRé’f3|t) =1+ 9)2var(FR£+3|t) + szar(FRé+3|t_1).

As a result, the relationship between forecast error and forecast revision is equal to:

. 6(1+6) .
FEY. = — : FRYY. +v
e var(FREgy)

(1+0)2 + 62 .
var(FRéHlt)

By plugging Equation (13) in the text, we obtain:
p20(1+0) i p16(1+0)
i FRt+2|t - i
var(FRt+3|t—1) var(FRt+3|t_1)
var(FR;Blt) var(FRéHlt)

FEti+3|t =~ FRzl;+1|t

(1+6)2 + 62 (1+6)2 + 62

+ Vits,
IfF Ré+2|t and F R£+1|t are not collinear, the above equation can be estimated and it satisfies the
prediction of Proposition 3. To conclude the proof, we therefore need to prove non-collinearity. Recall
that the state follows AR(2) dynamics:
Xeyr = X + bXp_q + Upyq,

At time t, the agent observes two signals, one about the current state, s} = x; + €/, and one about the
past state z} = 55—1; = x¢_4 + v}. Signals €} and v} are normal with precision € and v. At time t, the
agent forms estimates about x; and x;_;. He then combines them to forecast about x;,;, k = 1.

To ease notation we drop superscripts i from the noise and the signals and subscript t from the signals.

Conditional on the signals, the density of the current state f(x¢, x;_1|S¢, Z¢) satisfies:
2 2
—Inf o« (1 — @?)(s; — %)% + v(1 — 9 (2 — x,-1)? + (x; — xt|t—1) p+ (X1 — xt—1|t—1) q

— 2¢,/ pCI(xt - xt|t—1)(xt—1 - xt—1|t—1)
where p is the precision of x;, q is the precision of x;_1, and ¢ is their correlation.

Maximizing the likelihood f* with respect to x; and x,_, yields the first order conditions:

—2e(1 - ‘PZ)(St - xt|t) + Zp(xt|t - xt|t—1) - ZQD\/ﬁ(xt—Ht - xt—1|t—1) =0
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—2v(1 — ¢ (2, — xt—1|t) + Zq(xt—1|t - xt—1|t—1) —2¢,/ PCI(xt|t - xt|t—1) =0
which identify the conditional estimates (the Kalman filter):
€
(1-9¢% p St + Xeje-1 + (p\/gFRt—Ht

1-p)<41
-5

Xt|t =

)

v
(1- ‘Pz)azt + Xeoqpe-1 + (P\/§FRt|t

1-92) 241
(1 -e%7

Xt—1|t =

)’

Where FRg; is the forecast revision at t for xs. This further implies that:

€
1- (pz)ﬁ(st - xt|t—1) + (p\/gFRt—Ht

1-p)< 41
-5

)

FRtlt =

v
1- <P2)E(Zt - xt—1|t—1) + fP\/gFRut

1-92) L +1
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These equations imply that, provided ¢ < 1, the forecast revisions FR;; and FR;_;|; are linearly

independent combinations of the news s; — X¢;—1 and z; — X¢_q1}¢—1:
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Therefore, FR£|t and FRf;_llt are not collinear. Since FRtl;+1|t = aFRélt + bFR,l;_llt and FR£+2|t =

(a® + b)FRélt + abFRé_llt, we conclude that FR£+2|t and FRtl;+1|t are not collinear. m

Once again, under rational expectations (6 = 0) individual forecast errors cannot be predicted
from any forecast revisions. Due to the kernel of truth property, diagnostic expectations instead imply
that forecast errors are predictable, and in particular negatively predictable from revisions (that is,
relative to the data generating process). Over-reaction to short term news, p, > 0, implies that upward
forecast revisions about x;,, lead to exaggerated optimism about x;,3; and thus negative forecast

errors. This yields Sé’ < 0. On the other hand, over-reaction to long-term reversal, p; < 0, implies that
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upward forecast revisions about x;,; lead to exaggerated pessimism about x;,3; and thus positive
forecast errors, yielding 67 > 0.

Before moving to the data, we link this discussion to the model of Natural Expectations, which
was proposed to account for expectational errors in AR(2) settings. In this model, forecasters fit to the
AR(2) data a process that is AR(1) in changes. Formally, they use the rule (x;yq1 — x¢) =
@(x¢ — x¢_1) + vp4q with fitted coefficient ¢ = (p, — p; — 1) /2. For a stationary AR(2) process (i.e.
if pp—p1 <1, py+p;<1and |p;] <1) this implies that forecasters exaggerate short term
momentum and dampen long term reversals. This model entails an exaggeration of the short run
persistence of the series and, similarly to Diagnostic Expectations, yields negative predictability of
forecast errors at this horizon. On the other hand, Natural Expectations also dampen long-term reversals,
contrary to our prediction of over-reaction to long-term reversals (Sf > 0). Thus, the two models
predict overlapping but distinguishable patterns of predictable forecast errors (not however that Natural
Expectations cannot be directly estimated using Equation (12) because it implies that the two forecast
revisions are perfectly collinear.)

In the remainder of the section, we test the predictions of Proposition 3.

E.2.2 AR(1) vs AR(2) Dynamics

As a first step, we assess which of our 18 variables is more accurately described by AR(2) rather
than AR(1). We do not aim to find the unconstrained optimal ARMA(k, q) specification, which is well
known to be difficult. We only wish to capture the simplest longer lags and see whether expectations

react to them as predicted by the model. We fit a quarterly AR(2) process for our 22 series. Figure E2

* Proposition 3 also implies that the tests of Section 3 may be biased toward finding under-reaction when the
AR(2) process has p, > 0 and p; < 0. Positive news at t may then trigger an upward revision of the forecasts
for both x;,; and x,,,. The former creates excess pessimism, the latter excess optimism. If the first effect is
strong, the test of Section 3 may detect excess pessimism after good news, giving a false impression of under-
reaction.
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below plots the estimates for p; and p,.> As before, the actuals have the same format as the forecast
variables, and for each series the regression covers the time period when the forecast data are available.

The signs of coefficients point to a positive momentum at short horizons (p, > 0) for all series,
and to long-run reversals (p; < 0) for most series, the remaining ones having p; approximately zero.®
To assess which dynamics better describe the series, we compare the AR(2) estimates to the AR(1)
estimates from Section 5.1. Table E1 shows the Bayesian Information Criterion (BIC) score associated
with each fit. For the majority of series, AR(2) is favored over AR(1). The tests favor AR(1) dynamics
only for real consumption (SPF), Government consumption (state and federal) and the BAA bond rate
(BC), while for the 10-year Treasury rate series the tests are inconclusive.” In sum, hump shaped

dynamics are a key feature of several series.

Figure E2. AR(2) Coefficients of Actuals

For each variable, the AR(2) regression uses the same time period as when the forecast data is available. The blue
circles show the first lag and the red diamonds show the second lag. Standard errors are Newey-West, and the
vertical bars show the 95% confidence intervals.

5 Just like for the case of AR(1), for growth variables we run quarterly AR(2) regressions of growth from t — 1
tot + 3. For variables in levels, we run quarterly regressions in levels. We run separate regressions for the
variables that occur both in SPF and BC, because they cover slightly different time periods.

® We check whether multicollinearity may affect our results in this Section, given that forecasts revisions at
different horizons are often highly correlated. The standard issue with multicollinearity is the coefficients are
imprecisely estimated, which we do not find to be the case. We also perform simulations to verify that the
correlation among the right hand side variables by itself does not mechanically lead to the patterns we observe.

" The Akaike Information Criterion (AIC) yields similar results, except that it positively identifies the TN10Y

(SPF) series as AR(2). To interpret the IC scores, recall that lower scores represent a better fit. The likelihood

:Eﬁﬁ W], so that ABIC,_; = —2 means the AR(2) model is 2.7 times

more likely than the AR(1) model.

ratio is estimated as exp [—
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Table E1. BIC of AR(1) and AR(2) Regressions of Actuals

This table shows the BIC statistic corresponding to the AR(1) and AR(2) regressions of the actuals. The final
column shows the specification that has a lower BIC (preferred).

Variable BICar: BICar2  ABIC21  Model
Nominal GDP (SPF) -1189.74  -1205.30  -15.56 AR(2)
Real GDP (SPF) -1176.39  -1222.01  -45.61 AR(2)
Real GDP (BC) -671.10 -679.81 -8.70 AR(2)
GDP Price Index Inflation (SPF) -1492.75  -1527.69  -34.95 AR(2)
CPI (SPF) -1008.02  -1017.30 -9.28 AR(2)
Real Consumption (SPF) -987.61 -974.69 12.92 AR(1)
Industrial Production (SPF) -863.32 -935.37 -72.05 AR(2)
Real Non-Residential Investment (SPF) -547.67 -563.73 -16.07 AR(2)
Real Residential Investment (SPF) -404.80 -432.10 -27.30 AR(2)
Real Federal Government Consumption (SPF) -602.66 -594.83 7.83 AR(1)
Real State&Local Govt Consumption (SPF) -961.46 -951.77 9.69 AR(1)
Housing Start (SPF) 170.22 109.46 -60.76 AR(2)
Unemployment (SPF) -277.73 -302.34 -24.61 AR(2)
Fed Funds Rate (BC) 195.12 150.76 -44.37 AR(2)
3M Treasury Rate (SPF) 247.57 238.90 -8.67 AR(2)
3M Treasury Rate (BC) 163.88 118.39 -45.49 AR(2)
5Y Treasury Rate (BC) 140.40 139.19 -1.21 AR(2)
10Y Treasury Rate (SPF) 91.29 91.48 0.19 AR(1)
10Y Treasury Rate (BC) 87.99 86.06 -1.93 AR(2)
AAA Corporate Bond Rate (SPF) 132.77 121.32 -11.44 AR(2)
AAA Corporate Bond Rate (BC) 87.49 86.03 -1.46 AR(2)
BAA Corporate Bond Rate (BC) 63.17 66.59 342 AR(1)
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E.2.3 Empirical Tests of Over-Reaction with AR(2) dynamics

We next restrict the analysis to the series for which AR(2) is favored, and test the prediction of
Proposition E1 by estimating Equation (E2). Since our AR(2) series exhibit p, > 0 and p; < 0, under
diagnostic expectations the estimated coefficient on medium term forecast revision should be negative,
S;’ < 0, while the estimated coefficient on short term forecast revision should be positive, Sf > 0.

Figure E3 shows, for each relevant series, the forecast error regression coefficients 5;’ and Sf
obtained from estimating Equation (E2) with pooled individual data. Table E2 reports these coefficients,
together with their corresponding standard errors and p-values. In line with the predictions of the model,
the signs of the coefficients indicate that the short-term revision positively predicts forecast errors (Sf >
0 for all 15 series, 10 of which are statistically significant at the 5% level) while the medium-term
revision negatively predicts them (35 < 0 for 12 out of 15 series, 8 of which are statistically significant
at the 5% level). To further assess these results, we perform a test of joint significance for 87 < 0,47 >
0. We resample the data using block bootstrap and calculate the fraction of times when 85’ <0, Sf >
0 holds, as shown in the last column of Table E2. The probability is greater than 95% for 8 out of the

15 series.

Figure E3. Coefficients in CG Regression AR(2) Version

This plot shows the coefficients 85 (blue circles) and 87 (red diamonds) from the regression in Equation (E2).
Standard errors are clustered by both forecaster and time, and the vertical bars shown the 95% confidence
intervals.
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Table E2. Coefficients in CG Regression AR(2) Version

Coefficients 85 and 87 from the regression in Equation (E2), together with the corresponding standard errors and
p-values. The final column resamples the data using bootstrap (bootstrapping forecasters with replacement) and
shows the probability of §7 < 0 and &} > 0.

Variable 8y se. pwval 87 se.  p-val Pg)t:g? §> <0 0
Nominal GDP (SPF) -0.24 0.12 0.04 021 0.14 0.12 0.97
Real GDP (SPF) 0.03 0.16 0.88 0.06 0.19 0.76 0.42
Real GDP (BC) 0.72 026 0.01 -0.60 0.28 0.03 0.00
GDP Price Index Inflation (SPF) -0.07 0.13 059 050 0.19 0.01 0.74
CPI (SPF) -0.83 027 0.00 0.77 035 0.03 1.00
Industrial Production (SPF) -0.27 020 0.18 021 025 0.39 0.94
Real Non-Residential Investment (SPF) 041 029 0.15 -0.11 035 0.76 0.01
Real Residential Investment (SPF) -042 022 0.06 0.84 026 0.00 1.00
Housing Start (SPF) 027 020 0.18 0.19 021 0.37 0.03
Unemployment (SPF) -0.03 0.17 085 058 020 0.00 0.56
Fed Funds Rate (BC) -0.23 0.12 006 072 0.16 0.00 0.98
3M Treasury Rate (SPF) -0.34 0.15 0.02 078 0.19 0.00 0.97
3M Treasury Rate (BC) -042 0.10 0.00 0.89 0.14 0.00 1.00
5Y Treasury Rate (BC) -0.55 0.08 0.00 0.60 0.14 0.00 1.00
10Y Treasury Rate (BC) -0.80 0.10 0.00 0.77 0.18 0.00 1.00
AAA Corporate Bond Rate (SPF) -0.64 0.15 0.00 056 021 0.01 1.00
AAA Corporate Bond Rate (BC) -049 0.07 0.00 055 0.10 0.00 1.00

These results are consistent with kernel of truth but are harder to reconcile with Natural Expectations,
where forecasters neglect longer lags. Overall, then, the AR(2) analysis confirms and perhaps
strengthens the evidence for over-reaction in the data. Four of the seven series (PGDP_SPF,
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RRESINV_SPF, TN5Y BC and TN10Y_ BC) for which individual level forecast errors seemed
unpredictable (Table 3), and thus consistent with Noisy Rational Expectations, show evidence of over-
reaction in the AR(2) setting. In addition, the four series that seemed to display under-reaction at the
individual level, unemployment, the Fed Funds rate and the 3-months T Bill rate (SPF and BC), now
display over-reaction to long-term reversals (Sf > 0), and in all cases except unemployment also
display significant overreaction in short term forecasts. In all these cases, it is possible that over-
reaction to long term reversals moved the individual level coefficient in Table 4 close to zero or above,
giving the false impression of rationality or under-reaction. Only for the variable RGDP_SPF, which
displayed significant over-reaction under the AR(1) specification loses its significance at conventional

level in the AR(2) case.
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F. Model Estimation: Supporting Information

In this Section, we provide supporting information for the estimation exercises. After

discussing the estimation methods 1, 2, and 3 described in Section 5, we perform a sensitivity analysis

of the robustness of our results to different estimation methods and assumptions.

We begin by documenting, in Table F1, the properties of actuals when estimated as AR(1) or

as AR(2) processes.

Table F1. Estimates of AR(1) and AR(2) Parameters for Fundamentals

This table shows the autocorrelation and standard deviation parameters of the fundamental processes, for both
AR(1) and AR(2) specifications. The parameters are estimated for the same time period when the corresponding

forecasts are available.

AR(1) AR(2)
p Oy P1 P2 Ou
Nominal GDP (SPF) 0.93 1.06 1.27 -0.37 0.99
Real GDP (SPF) 0.87 1.10 1.32 -0.51 0.95
Real GDP (BC) 0.86 0.75 1.24 -0.43 0.68
GDP Price Index Inflation (SPF) 0.98 0.48 1.45 -0.48 0.43
CPI (SPF) 0.86 0.65 1.11 -0.29 0.61
Real Consumption (SPF) 0.87 0.70 0.89 -0.02 0.71
Industrial Production (SPF) 0.85 2.49 1.35 -0.59 2.01
Real Non-Residential Investment (SPF) 0.89 3.35 1.25 -0.41 3.06
Real Residential Investment (SPF) 0.88 5.56 1.27 -0.43 4.90
Real Federal Government Consumption (SPF) 0.78 2.76 0.74 0.06 2.74
Real State&Local Govt Consumption (SPF) 0.89 0.77 0.85 0.05 0.77
Housing Start (SPF) 0.97 0.37 1.49 -0.54 0.31
Unemployment (SPF) 0.85 11.33 1.19 -0.39 10.43
Fed Funds Rate (BC) 0.99 0.49 1.53 -0.55 0.41
3M Treasury Rate (SPF) 0.95 0.56 1.22 -0.26 0.54
3M Treasury Rate (BC) 0.99 0.44 1.54 -0.56 0.37
5Y Treasury Rate (BC) 0.98 0.43 1.16 -0.18 0.42
10Y Treasury Rate (SPF) 0.98 0.37 1.18 -0.21 0.36
10Y Treasury Rate (BC) 0.98 0.37 1.21 -0.24 0.36
AAA Corporate Bond Rate (SPF) 0.98 0.37 1.17 -0.20 0.35
AAA Corporate Bond Rate (BC) 0.97 0.33 1.20 -0.22 0.32
BAA Corporate Bond Rate (BC) 0.95 0.37 1.02 -0.08 0.37

F.1 Method 1
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In Method 1 (Section 5.1), we match parameters (0, g,./0,) by fitting, for each series, the
variance of analysts’ forecast errors and forecast revisions. Within this method, we consider three
specifications: i) the baseline AR(1) specification, described in the text; ii) a mixed specification, where
series are described by the best fitting AR(1) or AR(2) process, following the classification in Table
El, and iii) an AR(1) specification which allows for fundamental shocks being drawn from a

distribution with fat tails, based on the particle filter method described in Appendix D.

AR(1) specification. Kalman inference for AR(1) processes is described in the text, see Equations
(8,9). The estimates of 8 are presented in Table 4, and the model performance, in terms of matching
the (non-targeted) individual and consensus CG coefficients were shown in Figure 1. Table F2 below

shows the full estimates of 8 and o.. Table F3 documents the match to the target moments.

Table F2. SMM Estimates of 6 and o, (Method 1 AR(1) Specification)

This table shows the estimates of 8 and g, as well as the 95% confidence interval using 300 bootstrap samples
(bootstrapping forecasters with replacement). The standard deviation of the noise o, is normalized by the standard
deviation of innovations in the actual process g,,. Results for each series are estimated using the AR(1) version of
the diagnostic expectations model based on the properties of the actuals according to Table F1.

0 95% CI o./oy 95% CI
Nominal GDP (SPF) 0.53  (0.42,0.60) 0.13 (0.02, 0.37)
Real GDP (SPF) 0.60  (0.56,0.60)  0.29 (0.02, 0.61)
Real GDP (BC) 034 (0.25,0.42) 034 (0.02, 0.00)
GDP Price Index Inflation (SPF) 0.55 (0.42,0.60) 1.63 (1.00, 0.72)
CPI (SPF) 049 (0.35,0.71) 0.34 (0.02, 0.00)
Real Consumption (SPF) 098 (0.80,1.36) 3.26 (2.72,0.48)
Industrial Production (SPF) 0.57 (0.44,0.71)  0.09 (0.02, 0.22)
Real Non-Residential Investment (SPF) 0.36  (0.25,0.49) 0.27 (0.02, 0.61)
Real Residential Investment (SPF) 0.37 (0.25,0.53) 0.84 (0.11, 0.65)
Real Federal Government Consumption (SPF) 0.90 (0.62,1.32) 1.39 (0.61, 0.72)
Real State & Local Govt Consumption (SPF) 1.37 (0.80,2.31) 4.17 (2.72,1.39)
Housing Start (SPF) 0.69 (0.53,0.84) 0.52 (0.02, 0.65)
Unemployment (SPF) 0.30  (0.30,0.30)  0.49 (0.37,0.61)
Fed Funds Rate (BC) 030 (0.30,0.30) 0.74 (0.61, 0.00)
3M Treasury Rate (SPF) 0.40  (0.35,0.46) 1.02 (1.00, 0.65)
3M Treasury Rate (BC) 030 (0.28,0.30)  0.99 (0.61, 0.00)
5Y Treasury Rate (BC) 045  (0.39,0.49) 1.65 (1.65, 0.65)
10Y Treasury Rate (SPF) 049 (0.41,0.59) 2.78 (2.72, 0.48)
10Y Treasury Rate (BC) 049 (0.41,0.53) 2.6 (1.65,0.72)
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AAA Corporate Bond Rate (SPF) 0.70  (0.56,0.82) 3.94 (2.72, 0.48)
AAA Corporate Bond Rate (BC) 093  (0.79,1.06) 4.13 (2.72, 0.48)
BAA Corporate Bond Rate (BC) 0.70  (0.53,0.79)  2.48 (1.65,0.72)

Table F3. Variance of Forecast Errors and Forecast Revisions: Data and Model
(Method 1 AR(1) Specification)

This table shows forecast error variance, o7, and forecast revision variance o7 in the data and in the estimated
model (Method 1 AR1 version), as well as the absolute log difference between them.

Forecast Error Variance o7 Forecast Revision Variance o7,
Data Model Log Dif Data Model Log Dif
Nominal GDP (SPF) 4.33 4.44 0.026 1.60 1.63 0.023
Real GDP (SPF) 3.92 5.07 0.258 1.16 1.32 0.130
Real GDP (BC) 1.79 1.78 0.006 0.37 0.37 0.010
GDP Price Index Inflation (SPF) 2.09 2.01 0.036 0.62 0.60 0.040
CPI (SPF) 1.57 1.61 0.022 0.45 0.45 0.003
Real Consumption (SPF) 1.63 1.67 0.022 0.50 0.50 0.001
Industrial Production (SPF) 18.65 24.28 0.264 391 4.78 0.201
Real Non-Residential Investment (SPF) 39.22 39.25 0.001 8.05 8.14 0.012
Real Residential Investment (SPF) 92.69 90.02 0.029 22.04 21.59 0.021
Real Federal Government Consumption (SPF) 13.93 13.77 0.011 4.60 4.59 0.001
Real State&Local Govt Consumption (SPF) 243 2.49 0.024 1.03 1.04 0.002
Housing Start (SPF) 459.38 456.10 0.007 12722 125.24 0.016
Unemployment (SPF) 0.73 0.81 0.097 0.20 0.19 0.045
Fed Funds Rate (BC) 1.28 1.43 0.109 0.55 0.39 0.339
3M Treasury Rate (SPF) 1.31 1.27 0.034 0.44 0.43 0.032
3M Treasury Rate (BC) 1.29 1.33 0.025 0.50 0.34 0.379
5Y Treasury Rate (BC) 0.93 0.89 0.045 0.37 0.37 0.013
10Y Treasury Rate (SPF) 0.65 0.62 0.049 0.26 0.25 0.007
10Y Treasury Rate (BC) 0.68 0.68 0.014 0.27 0.27 0.011
AAA Corporate Bond Rate (SPF) 0.84 0.86 0.033 0.35 0.36 0.018
AAA Corporate Bond Rate (BC) 0.77 0.79 0.023 0.36 0.36 0.009
BAA Corporate Bond Rate (BC) 0.61 0.62 0.007 0.26 0.26 0.002

Mixed specification (AR(1) and AR(2)). We first describe Kalman inference for an AR(2) process.
The state variable is a vector ¥; = (x;, x;—;) which evolves according to ¥; = AX;_1 + W;, with

P1

transition matrix 4 = [1

%2] and disturbance W; = [Lg 8] with u,~N (0, 62) i.i.d. across time.

The observation equation is s, = C¥; + €; with C = [1 0] and €,~N'(0, 62) i.i.d. across time. The

Kalman filter can then be written:
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X
where X4 is the first entry of the steady state variance matrix of beliefs at ¢ — 1 about x;, which is

given by the following condition:

T = AZAT + W — AZC(CTZC + g2)~1CTzAT
2
where W = [Jg 8] The above expression does not have a closed form solution. One can solve for

¥ by numerically solving for the unique root of a polynomial, or iterating the above equation until the
value stabilizes. In practice, we solve for the root and confirm that the above condition is satisfied. Once
we have the value of Z, one can iterate equation (F1) to generate forecasts for our SMM estimation
procedure.

Table F4 presents the estimation results.

Table F4. SMM Estimates of 8 and o, (Method 1, Mixed AR(2) and AR(1) Specification)

This table shows the estimates of 8 and g, based on Method 1 with mixed AR(2) and AR(1) processes, as well as
the 95% confidence interval using bootstrap (bootstrapping forecasters with replacement). The standard deviation
of the noise g, is normalized by the standard deviation of innovations in the actual process o,,. Results for each
series are estimated using the AR(1) or AR(2) version of the diagnostic expectations model based on the properties

of the actuals according to Table F1.

6 95% CI e/ O 95% CI C"né‘gls“s I“digglual
Nominal GDP (SPF) 0.14 (0.04, 0.25) 0.36 (0.04, 0.73) 0.08 -0.04
Real GDP (SPF) 0.16 (0.04, 0.37) 0.28 (0.02, 0.73) 0.09 0.01
Real GDP (BC) 0.31 (0.14, 0.56) 1.30 (0.73, 2.20) 0.58 -0.27
GDP Price Index Inflation (SPF) 0.14 (0.05,0.27) 2.52 (2.20, 3.18) 1.54 0.02
CPI (SPF) 0.80 (0.44,1.24) 1.57 (0.73,2.72) 0.39 -0.37
Real Consumption (SPF) 0.99 (0.80, 1.36) 3.32 (2.20, 4.60) 1.36 -0.36
Industrial Production (SPF) 0.31 (0.09, 0.58) 0.69 (0.10, 1.30) 0.30 -0.15
Real Non-Residential Investment (SPF) 0.22 (0.14, 0.34) 1.27 (0.73, 1.52) 1.18 -0.03
Real Residential Investment (SPF) 0.28 (0.11, 0.46) 1.54 (0.73, 2.20) 1.10 -0.15
Real Federal Government Consumption (SPF)  0.89 (0.66, 1.19) 1.39 (0.73, 2.20) 0.32 -0.32
Real State & Local Govt Consumption (SPF) 1.43 (0.99, 2.31) 4.36 (3.18, 6.65) 0.73 -0.46
Housing Start (SPF) 0.91 (0.53,1.32) 1.64 (0.73, 2.20) 0.56 -0.34
Unemployment (SPF) 0.00 (0.00, 0.02) 1.59 (1.52,2.20) 1.25 0.12
Fed Funds Rate (BC) 0.00 (0.00, 0.02) 1.26 (1.05, 1.52) 0.77 -0.01
3M Treasury Rate (SPF) 0.16 (0.11,0.21) 1.11 (1.05, 1.52) 0.96 0.06
3M Treasury Rate (BC) 0.01 (0.00, 0.05) 1.94 (1.52,2.20) 1.25 0.04
5Y Treasury Rate (BC) 0.26 (0.21, 0.32) 2.20 (2.20,2.20) 1.02 -0.18
10Y Treasury Rate (SPF) 0.50 (0.41, 0.59) 3.13 (2.20, 3.18) 0.73 -0.37
10Y Treasury Rate (BC) 0.25 (0.20, 0.29) 2.26 (2.20, 3.18) 0.71 -0.30
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AAA Corporate Bond Rate (SPF) 0.55  (0.47,0.65)  4.64  (4.60, 4.60) 1.27 -0.35
AAA Corporate Bond Rate (BC) 0.60  (0.53,0.71)  4.60  (4.60, 4.60) 1.44 -0.33
BAA Corporate Bond Rate (BC) 068  (0.53,0.79) 238  (1.85,3.18) 0.55 -0.36

The results are similar to those obtained under the AR(1) specification (see Table 4 in the text

and Table F2 above).

Table F5. Variance of Forecast Errors and Forecast Revisions: Data and Model

(Method 1, Mixed AR(2) and AR(1) Specification)

This table shows forecast error variance, 07, and forecast revision variance o7 in the data and in the estimated
model (Method 1, mixed AR(2) and AR(1) version), as well as the absolute log difference between them.

Forecast Error Variance o7 Forecast Revision Variance o7,
Data Model Log Dif Data Model Log Dif
Nominal GDP (SPF) 4.33 4.34 0.003 1.60 1.60 0.004
Real GDP (SPF) 3.92 3.91 0.002 1.16 1.17 0.008
Real GDP (BC) 1.79 1.79 0.000 0.37 0.37 0.000
GDP Price Index Inflation (SPF) 2.09 2.07 0.006 0.62 0.63 0.024
CPI (SPF) 1.57 1.56 0.006 0.45 0.44 0.018
Real Consumption (SPF) 1.63 1.66 0.020 0.50 0.50 0.002
Industrial Production (SPF) 18.65 18.67 0.001 3.91 3.95 0.010
Real Non-Residential Investment (SPF) 39.22 39.22 0.000 8.05 8.11 0.008
Real Residential Investment (SPF) 92.69 91.73 0.010 22.04 21.95 0.004
Real Federal Government Consumption (SPF) 13.93 13.94 0.001 4.60 4.61 0.004
Real State&Local Govt Consumption (SPF) 243 2.47 0.016 1.03 1.04 0.006
Housing Start (SPF) 459.38 460.06 0.001 127.22  127.20 0.000
Unemployment (SPF) 0.73 0.89 0.201 0.20 0.26 0.275
Fed Funds Rate (BC) 1.28 1.33 0.038 0.55 0.58 0.064
3M Treasury Rate (SPF) 1.31 1.32 0.007 0.44 0.45 0.005
3M Treasury Rate (BC) 1.29 1.33 0.028 0.50 0.51 0.022
5Y Treasury Rate (BC) 0.93 0.94 0.009 0.37 0.37 0.003
10Y Treasury Rate (SPF) 0.65 0.65 0.014 0.26 0.25 0.003
10Y Treasury Rate (BC) 0.68 0.67 0.014 0.27 0.27 0.002
AAA Corporate Bond Rate (SPF) 0.84 0.83 0.009 0.35 0.35 0.003
AAA Corporate Bond Rate (BC) 0.77 0.76 0.011 0.36 0.36 0.012
BAA Corporate Bond Rate (BC) 0.61 0.61 0.003 0.26 0.26 0.005

Overall, these estimation results are similar to those in Table 4 (where all series are estimated
based on the AR(1) version of the model. For series that are selected as AR(2) in Table E1, 8

estimated using AR(1) and AR(2) versions of Method 1 are 0.63 correlated (p-value 0.01), and
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o, are 0.94 correlated (p-value 0.00). The levels of these key parameters also generally match.

The individual CG coefficients are 0.82 correlated (p-value 0.00) and the consensus CG

coefficients are 0.85 correlated (p-value 0.00).

AR(1) Specification with Particle Filtering. Finally, we present the results of the specification where

series are assumed to follow an AR(1) allowing for non-normal shocks. The particle filter procedure

used for the estimation is explained in detail in Appendix D.

Table F6. SMM Estimates of 6 and o, (Method 1, Particle Filtering)

This table shows the estimates of 8 and o, based on Method 1 with particle filtering, as well as the 95%
confidence interval using bootstrap (bootstrapping forecasters with replacement). The standard deviation of the
noise o, is normalized by the standard deviation of innovations in the actual process g;,.

6 95% ClI 0./ 95% CI C"né‘zf:s“s I“diggual
Nominal GDP (SPF) 0.56 (0.48, 0.60) 0.12 (0.02, 0.35) 0.09 -0.01
Real GDP (SPF) 0.53 (0.41, 0.60) 0.26 (0.02, 0.55) 0.40 0.25
Real GDP (BC) 0.38 (0.25, 0.58) 0.41 (0.02, 1.33) 0.13 -0.03
GDP Price Index Inflation (SPF) 0.25 (0.19, 0.32) 3.72 (2.07,5.63) 1.58 0.09
CPI (SPF) 0.64 (0.35,1.24) 0.62 (0.03, 1.53) 0.02 -0.15
Real Consumption (SPF) 0.95 (0.80, 1.36) 4.77 (3.86, 6.37) 1.31 -0.35
Industrial Production (SPF) 0.85 (0.35,1.41) 0.04 (0.01, 0.09) 0.34 0.28
Real Non-Residential Investment (SPF) 0.38 (0.28, 0.56) 0.09 (0.01, 0.18) 0.62 0.38
Real Residential Investment (SPF) 0.31 (0.19, 0.53) 0.13 (0.02, 0.30) 0.72 0.03
Real Federal Government Consumption (SPF)  0.71 (0.53,0.97) 0.46 (0.17, 0.60) 0.24 -0.30
Real State & Local Govt Consumption (SPF) 1.60 (0.99, 2.49) 5.76 (3.52,9.57) 0.73 -0.45
Housing Start (SPF) 0.80 (0.44, 1.50) 0.05 (0.00, 0.15) 0.18 -0.05
Unemployment (SPF) 0.29 (0.27, 0.30) 1.31 (1.00, 1.65) 0.90 0.49
Fed Funds Rate (BC) 0.30 (0.30, 0.30) 1.55 (1.25,2.006) 1.11 0.11
3M Treasury Rate (SPF) 0.27 (0.21, 0.32) 1.76 (1.41,1.78) 0.56 0.13
3M Treasury Rate (BC) 0.30 (0.27, 0.30) 2.22 (1.37,2.26) 1.20 0.10
5Y Treasury Rate (BC) 0.49 (0.42, 0.56) 3.88 (3.84,3.84) 1.16 -0.27
10Y Treasury Rate (SPF) 0.47 (0.41,0.53) 7.50 (7.42,7.42) 0.58 -0.38
10Y Treasury Rate (BC) 0.49 (0.41,0.53) 6.95 (4.48, 7.38) 0.78 -0.35
AAA Corporate Bond Rate (SPF) 0.64 (0.53, 0.85) 10.49 (7.27,11.98) 0.46 -0.43
AAA Corporate Bond Rate (BC) 0.98 (0.79, 1.24) 12.83 (8.33,13.73) 1.12 -0.40
BAA Corporate Bond Rate (BC) 0.52 (0.39, 0.62) 6.93 (4.50, 7.42) 0.43 -0.39
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Table F7. Variance of Forecast Errors and Forecast Revisions: Data and Model
(Method 1, Particle Filtering)

This table shows forecast error variance, o7, and forecast revision variance o7 in the data and in the estimated
model (Method 1, particle filtering version), as well as the absolute log difference between them.

Forecast Error Variance o7 Forecast Revision Variance o7,
Data Model Log Dif Data Model Log Dif
Nominal GDP (SPF) 4.33 4.49 0.037 1.60 1.63 0.023
Real GDP (SPF) 3.92 5.08 0.260 1.16 1.19 0.031
Real GDP (BC) 1.79 1.78 0.009 0.37 0.37 0.012
GDP Price Index Inflation (SPF) 2.09 2.10 0.005 0.62 0.61 0.020
CPI (SPF) 1.57 1.59 0.011 0.45 0.45 0.008
Real Consumption (SPF) 1.63 1.65 0.009 0.50 0.50 0.002
Industrial Production (SPF) 18.65 24.25 0.263 3.91 4.07 0.042
Real Non-Residential Investment (SPF) 39.22 39.42 0.005 8.05 8.15 0.013
Real Residential Investment (SPF) 92.69 91.18 0.016 22.04 21.64 0.019
Real Federal Government Consumption (SPF) 13.93 13.69 0.017 4.60 4.57 0.006
Real State&Local Govt Consumption (SPF) 243 2.46 0.013 1.03 1.03 0.006
Housing Start (SPF) 459.38 452.10 0.016 127.22  125.09 0.017
Unemployment (SPF) 0.73 0.81 0.101 0.20 0.21 0.043
Fed Funds Rate (BC) 1.28 1.60 0.221 0.55 0.54 0.015
3M Treasury Rate (SPF) 1.31 1.24 0.056 0.44 0.42 0.065
3M Treasury Rate (BC) 1.29 1.36 0.049 0.50 0.49 0.021
5Y Treasury Rate (BC) 0.93 0.95 0.025 0.37 0.38 0.007
10Y Treasury Rate (SPF) 0.65 0.63 0.038 0.26 0.25 0.009
10Y Treasury Rate (BC) 0.68 0.66 0.015 0.27 0.26 0.002
AAA Corporate Bond Rate (SPF) 0.84 0.83 0.009 0.35 0.36 0.011
AAA Corporate Bond Rate (BC) 0.77 0.75 0.033 0.36 0.36 0.013
BAA Corporate Bond Rate (BC) 0.61 0.61 0.001 0.26 0.26 0.004

These estimation results using the particle filtering are very similar to the baseline results in
Table 4. The 6 in these two cases are 0.92 correlated (p-value 0.01), and g, are 0.90 correlated (p-value
0.00). The levels of these key parameters also generally match. The individual CG coefficients are 0.96

correlated (p-value 0.00) and the consensus CG coefficients are 0.92 correlated (p-value 0.00).

F.2 Method 2
In Method 2 we assume the series are AR(1) and estimate 8 by directly by fitting individual
level coefficients to the corresponding model prediction (Equation 12). We then estimate o, /g, by

fitting the variance of forecast revisions. Within this method, we consider a pooled specification and
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forecaster by forecaster specification. The estimates of 8 under the pooled specification are shown in

Table 4 in the main text. The full results with estimates of 8 and o, are shown in Table F8 below.

Table F8. SMM Estimates of 8 and 0. (Method 2)

This table shows the estimates of 8 and g, as well as the 95% confidence interval using 300 bootstrap samples
(bootstrapping forecasters with replacement). The standard deviation of the noise o, is normalized by the standard
deviation of innovations in the actual process a,,. Results for each series are estimated using the AR(1) version of
the diagnostic expectations model based on the properties of the actuals according to Appendix F Table F1. For
Method 2, we first estimate 8 using the individual CG regression coefficient in the data (pooled estimates as in
Table 3) and the formula in Equation (12), We then estimate o, by matching the variance of forecast revisions.

6 95% CI o./0y, 95% CI
Nominal GDP (SPF) 0.29 (0.18,0.43) 0.69  (0.50,1.05)
Real GDP (SPF) 0.18 (0.08,0.31) 0.58  (0.35,0.73)
Real GDP (BC) -0.10  (-0.16,-0.03) 030  (0.14,0.50)
GDP Price Index Inflation (SPF) -0.15  (-0.22,-0.08) 0.73 (0.50, 1.05)
CPI (SPF) 0.25 (0.11, 0.40) 0.06  (0.02,0.24)
Real Consumption (SPF) 0.34 (0.19, 0.53) 0.30 (0.03, 0.73)
Industrial Production (SPF) 0.20 (0.09, 0.35) 0.63 (0.24, 0.73)
Real Non-Residential Investment (SPF) -0.07 (-0.14, 0.02) 0.67 (0.50, 0.73)
Real Residential Investment (SPF) -0.01 (-0.11, 0.10) 0.78 (0.73, 1.05)
Real Federal Government Consumption (SPF) 5.46 (-3.38,27.85)  9.89 (3.18,20.09)
Real State & Local Government Consumption (SPF) 1.11 (0.74, 1.63) 2.60 (0.10, 5.68)
Housing Start (SPF) 0.32 (0.17,0.53) 0.61 (0.50, 0.73)
Unemployment (SPF) -0.28  (-0.35,-0.21) 0.75 (0.50, 1.05)
Fed Funds Rate (BC) -0.17  (-0.21,-0.13) 1.10  (1.05,1.52)
3M Treasury Rate (SPF) -0.23  (-0.27,-0.18) 1.31 (1.05, 1.52)
3M Treasury Rate (BC) -0.18  (-0.22,-0.14) 1.08 (1.05, 1.52)
5Y Treasury Rate (BC) 0.13 (0.08, 0.18) 1.20 (1.05, 1.52)
10Y Treasury Rate (SPF) 0.25 (0.16, 0.34) 0.87 (0.50, 1.52)
10Y Treasury Rate (BC) 0.23 (0.15, 0.30) 0.88 (0.50, 1.30)
AAA Corporate Bond Rate (SPF) 0.32 (0.21, 0.45) 1.69 (1.05, 2.20)
AAA Corporate Bond Rate (BC) 0.17 (0.11, 0.24) 1.29 (1.05, 1.52)
BAA Corporate Bond Rate (BC) 0.47 (0.33,0.63) 0.57  (0.04,1.05)

Table F9. Variance of Forecast Revisions: Data and Model (Method 2)

This table shows forecast revision variance o7 in the data and in the estimated model (Method 2), as well as the
absolute log difference between them.

Forecast Revision Variance o7,
Data Model Log Dif

Nominal GDP (SPF) 1.60 1.22 0.268
Real GDP (SPF) 1.16 0.81 0.353
Real GDP (BC) 0.37 0.19 0.642
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GDP Price Index Inflation (SPF)

CPI (SPF)

Real Consumption (SPF)

Industrial Production (SPF)

Real Non-Residential Investment (SPF)

Real Residential Investment (SPF)

Real Federal Government Consumption (SPF)
Real State&Local Government Consumption (SPF)
Housing Start (SPF)

Unemployment (SPF)

Fed Funds Rate (BC)

3M Treasury Rate (SPF)

3M Treasury Rate (BC)

5Y Treasury Rate (BC)

10Y Treasury Rate (SPF)

10Y Treasury Rate (BC)

AAA Corporate Bond Rate (SPF)

AAA Corporate Bond Rate (BC)

BAA Corporate Bond Rate (BC)

0.62
0.45
0.50
391
8.05
22.04
4.60
1.03
127.22
0.20
0.55
0.44
0.50
0.37
0.26
0.27
0.35
0.36
0.26

0.22
0.32
0.37
3.32
4.74
12.71
21.71
1.06
82.01
0.10
0.23
0.17
0.20
0.22
0.18
0.18
0.22
0.15
0.22

1.043
0.337
0.288
0.161
0.529
0.550
1.552
0.025
0.439
0.637
0.865
0.952
0.932
0.531
0.343
0.367
0.492
0.899
0.188

Table F10. Forecaster-by-Forecaster Estimates (Medians)

This table presents the median estimate based on forecaster-level estimation using Method 2. The first two

columns show the median forecaster-level estimate of 6 and o,. The third column shows the median individual-
level CG coefficient implied by the model. The final three columns show the median forecast revision variance
in the data, in the model, and the median absolute difference between the data and the model.

0 0./0y Indicvglual Data Model  Log Dif
Nominal GDP (SPF) 0.08 1.15 -0.16 0.96 0.71 0.106
Real GDP (SPF) 0.09 0.66 0.02 0.77 0.59 0.188
Real GDP (BC) -0.01 0.50 -0.09 0.34 0.20 0.294
GDP Price Index Inflation (SPF) 0.13 1.51 -0.24 0.36 0.32 0.177
CPI (SPF) 0.27 0.87 -0.28 0.32 0.23 0.138
Real Consumption (SPF) 0.19 0.66 0.06 0.34 0.27 0.229
Industrial Production (SPF) 0.10 0.66 0.16 3.48 2.77 0.132
Real Non-Residential Investment (SPF) -0.08 0.87 0.42 6.97 4.68 0.341
Real Residential Investment (SPF) 0.10 1.15 -0.08 17.83 13.45 0.112
Real Federal Government Consumption (SPF) 0.80 2.07 -0.36 2.56 2.33 0.092
Real State & Local Govt Consumption (SPF) 0.53 1.51 -0.39 0.55 0.48 0.090
Housing Start (SPF) 0.28 0.87 -0.16 91.03 60.36 0.228
Unemployment (SPF) -0.02 1.15 0.67 0.18 0.12 0.192
Fed Funds Rate (BC) -0.14 1.15 0.98 0.43 0.22 0.654
3M Treasury Rate (SPF) -0.14 1.15 0.38 0.39 0.16 0.606
3M Treasury Rate (BC) -0.14 1.15 1.09 0.43 0.21 0.727
5Y Treasury Rate (BC) 0.19 1.15 -0.07 0.35 0.26 0.243
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10Y Treasury Rate (SPF)

10Y Treasury Rate (BC)

AAA Corporate Bond Rate (SPF)
AAA Corporate Bond Rate (BC)
BAA Corporate Bond Rate (BC)

0.29
0.40
0.38
0.34
0.46

1.15
1.15
1.75
1.15
1.51

-0.29
-0.35
-0.36
-0.24
-0.34

0.24
0.25
0.29
0.29
0.25

0.18
0.21
0.21
0.18
0.19

0.151
0.096
0.145
0.479
0.138
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Table F11. Rank Correlations for Forecaster-Level Diagnosticity 8° across Variables

This table shows the rank correlation for forecaster-level estimates of 8¢ across different series, and p-value in parenthesis. Panel A shows results for series and forecasters in
SPF. Panel B shows results for series and forecasters in Blue Chip. 8° for each series is estimated using the AR(1) or AR(2) version of the diagnostic expectations model based
on the properties of the actuals according to Table 6.

Panel A. SPF Series

NGDP RGDP PGDP CPI RCONSUM INDPROD RNRESINV  RRESINV RGF RGSL HOUSING UNEMP  tb3m tnl0y

RGDP 0.54
(0.000)

PGDP 014 0.8
(0.270)  (0.201)

CPI 003  -021 031

(0.840) (0.139) (0.023)
RCONSUM 043 044 0.8  -0.22
(0.001) (0.001) (0.175) (0.107)

INDPROD 002  -008 023  0.10 0.23
(0.856) (0.604) (0.095) (0.477)  (0.107)
RNRESINV 045 005 020  0.04 0.17 0.09
(0.001) (0.708) (0.170) (0.783)  (0.236) (0.586)
RRESINV 026 007 033 030 0.13 0.22 0.03
(0.073) (0.654) (0.027) (0.049)  (0.364) (0.164) (0.868)
RGF 0.12 005 008 017 -0.10 0.07 -0.26 0.11
(0.444) (0.754) (0.627) (0.276)  (0.535) (0.706) (0.097) (0.544)
RGSL 009 004 018  0.05 0.14 0.11 0.16 0.31 0.07
(0.547) (0.779) (0.246) (0.719)  (0.344) (0.477) (0.321) (0.065) (0.672)
HOUSING 032 030 002 0.4 0.35 -0.14 0.10 0.30 -0.10 0.15
(0.014) (0.028) (0.873) (0.308)  (0.011) (0.331) (0.527) (0.046) (0.579)  (0.325)
UNEMP 013 003 003 007 0.02 0.36 0.60 0.00 -0.21 0.25 0.13
(0.353) (0.832) (0.845) (0.657)  (0.890) (0.030) (0.000) (0.998) (0.284)  (0.142)  (0.413)
tb3m 015 -020 015  0.03 0.28 0.20 0.26 0.31 -0.01 0.32 0.24 0.38
(0.238) (0.149) (0.241) (0.827)  (0.042) (0.182) (0.084) (0.048) (0.975)  (0.047)  (0.085)  (0.006)
tn10y 006 014 010 028 -0.03 -0.09 0.04 0.03 -0.07 -0.25 0.21 012 012
(0.652) (0.326) (0.496) (0.055)  (0.813) (0.547) (0.782) (0.854) (0.675)  (0.122)  (0.158)  (0.486)  (0.426)
AAA 011 016 000 039 0.05 -0.08 0.01 0.05 -0.02 -0.17 0.16 000  -0.16  0.56
(0.421) (0.300) (0.986) (0.004)  (0.713) (0.601) (0.967) (0.752) (0.906)  (0.282)  (0.282)  (0.977) (0.254) (0.000)
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Panel B: Blue Chip Series

RGDPBC  FFBC  th3mBC  tn5yBC  tl0yBC  AAABC
FFBC 0.49
(0.000)
tb3mBC 0.46 0.72
(0.000)  (0.000)
th5yBC 0.06 0.09 0.20
(0.582)  (0.375)  (0.044)
tn10yBC 0.08 -0.10 -0.07 0.46
(0.454)  (0.357)  (0.495)  (0.000)
AAABC 0.25 0.07 0.21 0.39 0.51
0.026)  (0.502)  (0.045)  (0.000)  (0.000)
BAABC 0.22 0.07 0.05 0.14 0.23 0.41
(0.123)  (0.672)  (0.725)  (0.353)  (0.129)  (0.004)
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F.3 Method 3

Method 3 is similar to Method 2 except that @ is restricted to be equal for all series. We

consider both an AR(1) specification and a mixed (AR(1) and AR(2)) specification, following the

classification in Table E1.

AR(1) specification. The estimation results are shown in Table F12.

Table F12. SMM Estimates of 0 and o, (Method 3, AR(1))

This table shows the estimates based on Method 3 AR(1) version when 8 = 0.5. The standard deviation of the
noise o, is normalized by the standard deviation of innovations in the actual process g;,.

nsen Individual Forecast Revision Var
6 %/ 3%l - éﬁé . dgéiu Data  Model LogDif
Nominal GDP (SPF) 0.5 0.75  (0.02,2.20) 0.32 -0.06 1.60 1.59 0.006
Real GDP (SPF) 0.5 0.64 (0.02,2.20) 0.63 0.20 1.16 1.14 0.010
Real GDP (BC) 0.5 1.94  (1.52,2.20) 0.93 -0.29 0.37 0.37 0.002
GDP Price Index Inflation (SPF) 0.5 1.13  (0.37,1.52) 1.09 0.17 0.62 0.56 0.101
CPI (SPF) 0.5 0.56  (0.02, 1.05) 0.13 -0.14 0.45 0.45 0.009
Real Consumption (SPF) 0.5 045  (0.04,1.52) 0.16 -0.08 0.50 0.45 0.093
Industrial Production (SPF) 0.5 1.36  (0.02,2.20) 0.85 0.00 391 3.92 0.005
Real Non-Residential Investment (SPF) 0.5 2.14  (0.02,3.18) 1.60 0.02 8.05 7.95 0.012
Real Residential Investment (SPF) 0.5 0.64 (0.02,3.18) 0.61 0.07 22.04 2193 0.005
Real Federal Government Consumption (SPF) 0.5 0.08  (0.02,0.43) -0.13 -0.04 4.60 3.67 0.226
Real State & Local Govt Consumption (SPF) 0.5 0.65 (0.50,0.73) -0.06 -0.28 1.03 0.64 0.482
Housing Start (SPF) 0.5 0.65  (0.50,0.73) 0.35 -0.03 12722 10554  0.187
Unemployment (SPF) 0.5 226 (0.02, 6.65) 1.88 0.37 0.20 0.20 0.016
Fed Funds Rate (BC) 0.5 2.32 (0.73,5.68) 2.16 0.12 0.55 0.54 0.019
3M Treasury Rate (SPF) 0.5 3.03  (0.06, 4.60) 2.07 0.00 0.44 0.45 0.005
3M Treasury Rate (BC) 0.5 1.90  (1.28,2.20) 1.99 0.16 0.50 0.47 0.054
5Y Treasury Rate (BC) 0.5 1.22  (0.24,3.18) 0.45 -0.21 0.37 0.37 0.002
10Y Treasury Rate (SPF) 0.5 2.03  (0.03, 4.60) 0.43 -0.31 0.26 0.26 0.001
10Y Treasury Rate (BC) 0.5 1.36  (0.03,4.60) 0.39 -0.25 0.27 0.26 0.006
AAA Corporate Bond Rate (SPF) 0.5 1.61  (0.02,2.20) 0.32 -0.31 0.35 0.29 0.205
AAA Corporate Bond Rate (BC) 0.5 143 (1.05,1.52) 0.48 -0.21 0.36 0.23 0.443
BAA Corporate Bond Rate (BC) 0.5 0.51  (0.02, 1.05) -0.20 -0.29 0.26 0.23 0.127

Mixed (AR(1) and AR(2)) specification. The estimation results are shown in Table F13.

Table F13. SMM Estimates of 8 and 6. (Method 3, Mixed AR(2) and AR(1))

This table shows the estimates based on Method 3 mixed AR(2) and AR(1) version when 6 = 0.3. The standard

deviation of the noise o, is normalized by the standard deviation of innovations in the actual process g,.
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Forecast Revision Var

Consensus  Individual

0 Ie/ T 3%l CG CG Data  Model 08

Dif

Nominal GDP (SPF) 0.3 1.74 (1.05,2.20) 0.82 -0.19 1.60 1.59 0.001
Real GDP (SPF) 0.3 0.79 (0.50, 1.05) 0.40 -0.10 1.16 1.15 0.003
Real GDP (BC) 0.3 1.26 (1.05,1.52) 0.56 -0.27 0.37 0.37 0.010
GDP Price Index Inflation (SPF) 0.3 9.26 (4.60, 13.90) 2.61 -0.20 0.62 0.64 0.036
CPI (SPF) 0.3 0.18 (0.02, 0.50) -0.02 -0.09 0.45 0.44 0.021
Real Consumption (SPF) 0.3 0.31 (0.03,0.73) 0.22 0.07 0.50 0.33 0.405
Industrial Production (SPF) 0.3 0.69 (0.50, 0.90) 0.32 -0.15 391 3.91 0.000
Real Non-Residential Investment (SPF) 0.3 1.87 (1.52,2.20) 1.52 -0.13 8.05 7.85 0.024
Real Residential Investment (SPF) 0.3 1.74 (1.05,2.20) 1.23 -0.18 22.04 2159 0.021
Real Federal Government Consumption (SPF) 0.3 0.07 (0.02, 0.35) -0.02 0.10 4.60 2.63 0.559
Real State & Local Govt Consumption (SPF) 0.3 0.63 (0.50, 0.73) 0.06 -0.20 1.03 0.46 0.809
Housing Start (SPF) 0.3 0.02 (0.02, 0.04) -0.03 0.01 12722 103.12  0.210
Unemployment (SPF) 0.3 13.25 (9.61, 13.90) 4.92 -0.12 0.20 0.18 0.067
Fed Funds Rate (BC) 0.3 20.09  (20.09, 20.09) 5.83 -0.24 0.55 0.65 0.168
3M Treasury Rate (SPF) 0.3 5.70 (4.60, 6.65) 3.15 -0.06 0.44 0.44 0.006
3M Treasury Rate (BC) 0.3 13.90  (13.90, 13.90) 5.05 -0.18 0.50 0.59 0.172
5Y Treasury Rate (BC) 0.3 4.24 (0.07, 6.65) 2.03 -0.20 0.37 0.38 0.010
10Y Treasury Rate (SPF) 0.3 0.83 (0.50, 1.05) 0.10 -0.24 0.26 0.20 0.234
10Y Treasury Rate (BC) 0.3 5.85 (2.20,9.61) 2.21 -0.33 0.27 0.26 0.006
AAA Corporate Bond Rate (SPF) 0.3 0.04 (0.02,0.17) -0.20 -0.21 0.35 0.33 0.066
AAA Corporate Bond Rate (BC) 0.3 0.05 (0.02, 0.04) -0.13 -0.15 0.36 0.26 0.328
BAA Corporate Bond Rate (BC) 0.3 0.57 (0.12, 1.05) -0.10 -0.22 0.26 0.17 0.450

F.4 Sensitivity Analysis

We next assess the robustness of our results to alternative estimation methods.

Table F14 below shows the correlation between the estimated diagnostic parameters 8 in
Methods 1 (using AR(1), mixed, and particle versions) and Method 2. In Panel A, we find a very high
correlation between the distortions 8, estimated under the different specifications in Methods 1, above
85%. The correlation with Method 2 is lower due to an outlier variable (RGF in SPF); without it the
correlations are all above 0.85. In Panel B, we also find high rank correlations, ranging from 74% to
83%.

The average estimates for 8 in the alternative specifications are also very similar (0.59 for

Method 1 AR(1), 0.44 for Method 1 mixed, 0.58 for Method 1 AR(1) particle, 0.42 for Method 2).
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Table F14. Correlation of 6, across Different Estimation Methods

This table shows the correlation of 8, among different estimation methods. Panel A shows raw correlations and
Panel B shows rank correlations. For Method 3, 8, is restricted to be the same across all variables, so it is not

included here.

Panel A. Raw Correlations of 8,

Method 1 (AR1) Method 1 (Mix) Method 1 (Particle)

Method 1 (Mix)
Method 1 (Particle)
Method 2

0.86
0.92 0.85
0.42 0.46 0.30

Panel B. Rank Correlations of 6,

Method 1 (AR1) Method 1 (Mix) Method 1 (Particle)

Method 1 (Mix)
Method 1 (Particle)
Method 2

0.74
0.83 0.78
0.82 0.80 0.81

Table F15 below shows the correlation between the empirical CG coefficients and the predicted

CG coefficients in all methods considered.

Table F15. CG Coefficients: Data vs Model

This table shows regressions of CG coefficients in the data (LHS) on CG coefficients in the estimated model
(RHS) across different series. Panel A uses individual CG coefficient from forecaster-level panel regressions.
Panel B uses consensus CG coefficient from time series regressions of consensus forecasts.

Panel A. Individual CG

Data CG (Individual)
)] 2) (€)]
Model CG (Method 1) 0.586%**
(0.087)
Model CG (Method 2) 0.374%**
(0.033)
Model CG (Method 3) 0.695%**
(0.184)
Constant -0.065* -0.194*** -0.046
(0.033) (0.024) (0.044)
Observations 22 22 22
R-squared 0.575 0.848 0.331

Robust standard errors in parentheses
kokok p<0~01, *k p<0.05’ * p<0'1

Panel B. Consensus CG
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Data CG (Consensus)

(@) @ (©)]
Model CG (Method 1) 0.171
(0.204)
Model CG (Method 2) 0.462%**
(0.113)
Model CG (Method 3) 0.351%**
(0.099)
Constant 0.316* 0.0783 0.179
(0.164) (0.104) (0.116)
Observations 22 22 22
R-squared 0.031 0.418 0.318

Robust standard errors in parentheses
kokok p<0~01, *k p<0.05’ * p<0'1

Overall, our structural estimation exercise yields three results. First, diagnostic distortions in
professional forecasters’ expectations are sizable and in the ballpark of previous estimates obtained in
different contexts. Representativeness is thus a promising candidate for a robust psychological
distortion in expectation formation. Second, the estimated distortions are quite robust to alternative

assumptions. Third, the diagnostic expectation model does a good job at capturing variation in the data.

F.5 Overconfidence

We now discuss a version of the model in Section 4 with overconfidence instead of diagnostic
expectations. Here the agent underestimates the standard deviation of the noise in his signal by a factor
of @, where a < 1. He then substitutes the deflated standard deviation of the noise into the Kalman
filter update equation. Formally, setting 0'/62,\0[ = a? 02, a < 1, the overconfidence Kalman update is

given by the following two equations:

— — 2 —
—-1—-p» o, +02+ J[(l —p?)oZ, — a{‘{] + 402,04
2

Xy =

— o i
Xitlt = Xitjt-1 + = = (st — xi,t|t—1)
o,
o €,a
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One can easily derive that the Kalman gain is a decreasing function of @, which needs to be bounded
above by one. Intuitively, no matter how overconfident the agent is, he can only give at most full weight
to the most recent observation.

On the other hand, for our model with diagnostic expectations, the Kalman gain can be greater
than one. Extrapolating beyond the noisy signal is only possible for diagnostic agents. Table F16 below
shows Kalman gains calculated from our three estimation methods. In a number of cases, the estimated
Kalman gains are greater than one.

Table F16. Diagnostic Kalman Gains

This table shows the implied Kalman gains in the baseline estimation of our model. We report results for all three
estimation methods in Section 5 of the paper.

Method 1 Method 2 Method 3
Nominal GDP (SPF) 1.51 0.92 1.06
Real GDP (SPF) 1.48 0.92 1.13
Real GDP (BC) 1.23 0.82 0.51
GDP Price Index Inflation (SPF) 0.65 0.60 0.86
CPI (SPF) 1.30 1.23 1.19
Real Consumption (SPF) 0.38 1.26 1.28
Industrial Production (SPF) 1.58 0.92 0.70
Real Non-Residential Investment (SPF) 1.25 0.68 0.48
Real Residential Investment (SPF) 0.97 0.68 1.13
Real Federal Government Consumption (SPF) 0.89 0.15 1.49
Real State&Local Govt Consumption (SPF) 0.34 0.52 1.12
Housing Start (SPF) 1.35 1.00 1.11
Unemployment (SPF) 1.09 0.51 0.51
Fed Funds Rate (BC) 0.92 0.48 0.51
3M Treasury Rate (SPF) 0.86 0.40 0.38
3M Treasury Rate (BC) 0.81 0.48 0.60
5Y Treasury Rate (BC) 0.64 0.62 0.82
10Y Treasury Rate (SPF) 0.43 0.82 0.56
10Y Treasury Rate (BC) 0.47 0.80 0.76
AAA Corporate Bond Rate (SPF) 0.36 0.56 0.67
AAA Corporate Bond Rate (BC) 0.38 0.62 0.73
BAA Corporate Bond Rate (BC) 0.50 1.12 1.23
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