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:A! =$))91+

=$)0)1('()*+BA The data generating process is ! " # $! "%& ' ( " , where ( " ) * +, -. /
0 1 i.i.d. over time and 

$ 2 , .  Forecaster 3 observes a noisy signal 4"
5 # ! " ' 6"

5, where 6"
5) * +, -. 7

01 is i.i.d. analyst specific 

noise. Rational expectations are obtained iteratively: 
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The rational estimate thus follows 89! " :; "
5<) * =! " :"

5 -
>?:?@ABC

D

>?:?@AEBC
DF with  

! " :"
5 # ! " :"%&

5 '
G":"%&

G":"%& ' H7
0 94"

5 I ! " :"%&
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where G":"%& is the variance of the prior 89! " :; "%&
5 <. The variance of 89! "E&:; "

5< is:  

G"E&:" J KLM" +$! " ' ( "E&1 # $0
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0 ' . /
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where the steady state variance G# G"E&:" # G":"%& is equal to: 

G#
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0H/
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Beliefs about the current state are then described by 89! " :; "
5<) * T! " :"

5 -
>BC

D

>EBC
DU, where: 

! " :"
5 # ! " :"%&

5 '
G

G' H7
0 94"

5 I ! " :"%&
5 < 

Note that there is a discontinuity at $ # ,  for contemporaneous beliefs in steady state.  When 

shocks have zero persistence, steady state beliefs are constant and described by 89! " :; "
5<) * +, -G1 where 

the steady state variance is G# H/
0. In particular, the contemporaneous Kalman gain is zero.1  This also 

implies that for $ # ,  there are no diagnosticity distortions, because 89! " :; "
5<# 89! " :; "%&

5 V W! ":"%&
5 X<, so 

that 8Y9! " :; "
5< # 89! " :; "

5<. 

Let us now construct diagnostic expectations for $ 2 , . For 4"
5 # ! " :"%&

5  we have ! " :"
5 # ! " :"%&

5 #

$! "%&:"%&
5 , so that 89! " :; "%&

5 V W! ":"%&
5 X<) * T$! "%&:"%&

5 -
>BC

D

>EBC
DUZ  In light of the definition of diagnostic 

expectations in Equation (7), we have that the diagnostic distribution 8Y9! " :; "
5< fulfils:     
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Given the normalization b 8Y9! :; "
5<c! # N , we find 8Y9! " :; "

5<) * T! " :"
5-Y-

>BC
D

>EBC
DU with ! " :"

5-Y # ! " :"
5 '

_9! " :"
5 I ! " :"%&

5 <.   Using the definition of the Kalman filter ! " :"
5  we can write: 

! " :"
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=$)0)1('()*+ CA+Denote by e # Gf +G' H7
01 the contemporaneous Kalman gain for $ 2 , . The rational 

consensus estimate for the current state is then equal to b ! " :"
5 c3 J ! " :" # ! " :"%& ' e 9! " I ! " :"%&<.  The 

consensus forecast error under rationality is then equal to ! " I ! " :" #
&%g

g
+! " :" I ! " :"%&1. The diagnostic 

filter for an individual analyst is equal to ! " :"
5-Y # ! " :"

5 ' _+! " :"
5 I ! " :"%&

5 1, which implies a consensus 

equation ! " :"
Y # ! " :" ' _+! " :" I ! " :"%&1. We thus have: 

! " I ! " :"
Y # =

NI e
e

I _F9! " :" I ! " :"%&<Z 

Note, in addition, that the diagnostic consensus forecast revision is equal to:  

! " :"
Y I ! " :"%&

Y # +N' _19! " :" I ! " :"%&<I _$9! "%&:"%& I ! "%&:"%0<Z 

Therefore, the consensus CG coefficient is given by: 

h #
ijK 9! "E[ I ! "E[ :"

Y -! "E[ :"
Y I ! "E[ :"%&

Y <

KLM9! "E[ :"
Y I ! "E[ :"%&

Y <
!

# =
NI e

e
I _Fk

ijK l ! " :" I ! " :"%&-+N' _19! " :" I ! " :"%&<I _$9! "%&:"%& I ! "%&:"%0<m

KLMl +N' _19! " :" I ! " :"%&<I _$9! "%&:"%& I ! "%&:"%0<m
Z 

Where we have that: 

ijK l ! " :" I ! " :"%&-+N' _19! " :" I ! " :"%&<I _$9! "%&:"%& I ! "%&:"%0<m

# +N' _1KLM9! " :" I ! " :"%&<I _$ijK 9! " :" I ! " :"%&-! "%&:"%& I ! "%&:"%0<- 

and 

KLMl +N' _19! " :" I ! " :"%&<I _$9! "%&:"%& I ! "%&:"%0<m

# P+N' _10 ' _0$0QKLM9! " :" I ! " :"%&<

I S_+N' _1$ijK 9! " :" I ! " :"%&-! "%&:"%& I ! "%&:"%0<Z 

To compute the covariance between adjacent rational revisions, note that ! " :" # ! " :"%& ' e +! " I ! " :"%&1 

and ! " :"%& # ! " :"%0 ' e +$! "%& I ! " :"%01 imply that:  

! " :" I ! " :"%& # +NI e 1$9! "%&:"%& I ! "%&:"%0<' e ( " Z 
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As a result,  

ijK 9! " :" I ! " :"%&-! "%&:"%& I ! "%&:"%0<# +NI e 1$ kKLM9! " :" I ! " :"%&< 

Therefore: 

h # =
NI e

e
I _Fk

+N' _1I _$0+NI e 1
P+N' _10 ' _0$0QI S_+N' _1$0+NI e 1

- 

which is positive if and only if NI e 2 _e , namely, _ n H7
0f G. 

Consider individual level forecasts. The coefficient (at the individual level) of regressing forecast 

error on forecast revision is equal to: 

ho #
ijK 9! "E[ I ! "E[ :"

5-Y -! "E[ :"
5-Y I ! "E[ :"%&

5-Y <

KLMT! "E[ :"
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5-Y U
#  
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5-Y-! " :"

5-Y I ! " :"%&
5-Y <

KLMT! ":"
5-Y I ! " :"%&
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where ! " :"
5-Y I ! " :"%&

5-Y # +N' _19! " :"
5 I ! " :"%&

5 <I _$9! "%&:"%&
5 I ! "%&:"%0

5 <. Because at the individual level 

ijK 9! " :"
5 I ! " :"%&

5 -! " :"%&
5 I ! " :"%0

5 < # , , we immediately have that:   

ho # I
_+N' _1

+N' _10 ' $0_0Z 

Overreaction is larger (ho  is more negative) for series with lower persistence.  Intuitively, when persistence 

is low, rational beliefs respond less to news (the denominator KLM9! " :"
5-Y I ! " :"%&

5-Y < is smaller) and there is 

more scope for overreaction.   

For completeness, consider the case of $ # , .  In this case, all forecasters hold the same beliefs, 

which are independent of their idiosynchratic signals 4"
5.  Thus, consensus and individual forecasts are the 

same, ! " :"
5-Y # ! " :"

Y .  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 $ # , , so are the 

CG 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  

! " :"
5-Y # ! " :"

5 ' _59! " :"
5 I ! " :"%&

5 < 

Consider first consensus beliefs.  We have: 
N
p

qr ! " :"
5-Y

5
# ! " :" '

N
p

r _59! " :"
5 I ! " :"%&

5 <
5

 

where p denotes the number of forecasters. Because the revision ! " :"
5 I ! " :"%&

5  is uncorrelated with _5, then 

for large p the consensus becomes ! " :" ' _9! " :" I ! " :"%&< as in the case of homogeneous forecasters.  As 

a consequence, Equation (12) goes through. 
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Consider now the effect of pooling heterogeneous forecasters on the individual level CG 

coefficient. To do so, write st "
5-Y # ! " :"

5-Y I ! " :"%&
5-Y  and su "

5-Y # ! " I ! " :"
5-Y , where v # N-w x , as well as 

st Y #
&

y

&

z
q{ { st "

5-Y
"5  and su Y #

&

y

&

z
q{ { su "

5-Y
"5 . In a pooled estimation, we have: 

h&
o #

{ { 9st "
5-Y I st Y<9su "

5-Y I su Y<"5

q{ { 9st "
5-Y I st Y<

0
"5

 

Because the series of shocks is uncorrelated with forecaster heterogeneity, this can be written as: 

h&
o #

{ h&
5KLM" 9st "

5-Y<5

KLM+st 5-Y1' q{ KLM" 9st "
5-Y<5

'
ijK 9st 5-Y-su 5-Y<

qKLM+st 5-Y1' q{ KLM"9st "
5-Y<5

 

where h&
5 is the coefficient of the CG regression on forecaster 3, and st 5-Y-su 5-Y are the (time) average 

forecast error and forecast revision of forecaster 3.   

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, KLM9st 5-Y<2 , . When this is the case, then the first term, which pools the 

individual h&
5s, 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 h&
5.d  

 

D)$)44%$@+BA Denote by | 5 the precision of the private signal, by |  the precision of the public signal, by | }  

the precision of the lagged rational forecast ! " :"%&
5 . The diagnostic filter at time v is: 

! " :"
5-Y # ! " :"%&

5 ' +N' _1
| 5

| 5 ' | ' | }
94"

5 I ! " :"%&
5 <' +N' _1

|
| 5 ' | ' | }

94" I ! " :"%&
5 <Z 

The precision | }  of the forecast depends on the sum of the precisions +| 5 ' | 1 and hence stays constant as 

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

Denote the Kalman gains as e& #
o~

o~EoEo•
 and e0 #

o

o~EoEo•
, and e # e& ' e0. The consensus 

Kalman filter can then be written as ! " :" # ! " :"%& ' e 9! " I ! " :"%&<' e0K" , while the diagnostic filter can 

be written as ! " :"
Y # ! " :" ' _9! " :" I ! " :"%&<.  The consensus coefficient is then:  

ijK 9! "E[ I ! "E[ :"
Y -! "E[ :"

Y I ! "E[ :"%&
Y <

KLM9! "E[ :"
Y I ! "E[ :"%&

Y <
#

$0[ ijK 9! " I ! " :"
Y -! " :"

Y I ! " :"%&
Y <

$0[ KLM9! " :"
Y I ! " :"%&

Y <
Z 
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Consider first the numerator.  Denote by s t " J ! " :" I ! " :"%& the revision of the rational forecast of ! "  

between v and v I N.  Then: 

! " I ! " :"
Y # =

NI e
e

I _Fs t " I
e0

e
K" - 

! " :"
Y I ! " :"%&

Y # +N' _1s t " I _$s t "%&Z 

The difference between ! " :" # ! " :"%& ' e 9! " I ! " :"%&<' e0K"  and ! " :"%& # ! " :"%0 ' e 9$! "%& I

! " :"%0<' e0$K"%& reads:  

s t " # +NI e 1$s t "%& ' e ( " ' e0+K" I $K"%&1- 

which in turn implies: 

ijK +s t " -s t "%&1# +NI e 1$ kKLM+s t " 1I $e0
0H€

0Zqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq+• ZN1 

It is also immediate to find that: 

KLM+s t " 1#
e 0H/

0 ' P+N' $01I S$0+NI e 1Qe0
0H€

0

NI P+NI e 1$Q0 Z 

The numerator of the CG coefficient is then equal to: 

ijK 9! " I ! " :"
Y -! " :"

Y I ! " :"%&
Y < # q=

NI e
e

I _FijK Ps t " -+N' _1s t " I _$s t "%&QI
e0

e
+N' _1e0H€

0 

# =
NI e

e
I _F`PN' _ I _$0+NI e 1QKLM+s t " 1' _$0e0

0H€
0aI

+N' _1e0
0H€

0

e
qqqq+• ZS1 

The denominator of the CG coefficient equals: 

KLM9! " :"
Y I ! " :"%&

Y <# KLMP+N' _1s t " I _$s t "%&Q

# P+N' _10 ' _0$0QKLM+s t "1I S_+N' _1$ijK +s t " -s t "%&1 

which implies that: 

KLM9! " :"
Y I ! " :"%&

Y <

P+N' _10 ' _0$0Q
'

S_+N' _1$
P+N' _10 ' _0$0Q

ijK +s t " -s t "%&1# KLM+s t " 1Zqqqqqqqqqqqqqq+• Z‚ 1 

Putting +• Z‚ 1 together with +• ZN1 one obtains: 

ijK +s t " -s t "%&1#

#
+NI e 1$KLM9! " :"

Y I ! " :"%&
Y <

ƒNI
S_+NI e 1+N' _1$0

P+N' _10 ' _0$0Q„ P+N' _10 ' _0$0Q
I

$e0
0H€

0

ƒNI
S_+NI e 1+N' _1$0

P+N' _10 ' _0$0Q„
qqq+• ZR1 

Using Equations +• ZS1 and +• ZR1 we find:   

ijK 9! " I ! " :"
Y -! " :"

Y I ! " :"%&
Y <

# =
NI e

e
I _F…+N' _1

KLM9! " :"
Y I ! " :"%&

Y <

+N' _10 ' _0$0

' _$ †
S+N' _10

+N' _10 ' _0$0 I N‡ ijK +s t " -s t "%&1̂ I
+N' _1e0

0H€
0

e
#  
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# h‰KLM9! " :"
Y I ! " :"%&

Y <I e0
0H€

0

Š
‹
‹
Œ_$0 T

NI e
e I _U=

S+N' _10

+N' _10 ' _0$0 I NF

ƒNI
S_+NI e 1+N' _1$0

+N' _10 ' _0$0 „
'

+N' _1

e
•
Ž
Ž
•
- 

where h‰ is the consensus coefficient obtained when the public signal is fully uninformative, namely H/
0 •

‘  and thus e0 • , .   On the other hand using equation (A.3) this can be rewritten as:   

KLM9! " :"
Y I ! " :"%&

Y <#
P+N' _10 ' _0$0 I S_+N' _1+NI e 1$0Qe 0H/

0

NI P+NI e 1$Q0 ' • e0
0H€

0- 

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

ijK 9! " I ! " :"
Y -! " :"

Y I ! " :"%&
Y <

KLM9! " :"
Y I ! " :"%&

Y <
# h‰ I

’
_$0 T

NI e
e I _U=

S+N' _10

+N' _10 ' _0$0 I NF

NI
S_+NI e 1+N' _1$0

+N' _10 ' _0$0

'
+N' _1

e “ e0
0H€

0

P+N' _10 ' _0$0 I S_+N' _1+NI e 1$0Qe 0H/
0

NI P+NI e 1$Q0 ' • e0
0H€

0
Z 

For given total informativeness e , the above expression falls in the precision of the public signal, namely 

as e0
0 grows, if and only if: 

Š
‹
‹
Œ_$0 T

NI e
e I _U=

S+N' _10

+N' _10 ' _0$0 I NF

NI
S_+NI e 1+N' _1$0

+N' _10 ' _0$0

'
+N' _1

e
•
Ž
Ž
•

2 , Z 

A sufficient condition for this to hold is that T&%g

g
I _U2 , , which is equivalent to h‰ 2 , . 

d !

!

E#--%+:AB+!"##$%&'()*('+$,&-*%(&,%'$.%&,/&'0120/02"*3'%041*3%'*%'5&33'*%'()&'3*44&2'/*,0*.3&6''7$,8*339:'

()&9',&-&0/&'*'%041*3'/&-($,'94"
5-” "

5<'40/&1'.9;'

•4"
5 # ! " ' 6"

5

” " # ! "%&
'

<)&1'()&'0120/02"*3'=>'-$&++0-0&1('0%'40/&1'.9'?@"*(0$1'ABCD:'*12'()&,&'&E0%(%'*'#$%0(0/&'(),&%)$32'_–'%"-)'

()*('()&'-$1%&1%"%'=>'-$&++0-0&1('0%'#$%0(0/&'+$,'_ —P, -_–1'*12'1&4*(0/&'+$,'_ 2 _–6''

+

=$))9++Consider first updating under rational expectations.  After observing 94"%&
5 -” "%&

5 < at v I N, 

forecaster 3’s belief about ! "%& is normal with mean 

! "%&:"%&
5 # $! "%0 '

H/
0

H/
0 ' H7

0 94"%&
5 I $! "%0< 

and variance H7
0 (because uncertainty about ! "%& is restricted to uncertainty about ( "  which can be written 

( " # 4"
5 I $! "%& I 6"

5).  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 

4"%&
5  follows the fully revealing signal about the lagged state ! "%0.    
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Consider now diagnostic expectations, in which the believed probability of a current realization ! "  

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

t +! " 1#
8 T! " :94"

5-” " <U

8 T! " :9$! "%&:"%&
5 -! "%&:"%&

5 <U
 

Here 9$! "%&:"%&
5 -! "%&:"%&

5 < is the signal at v that is expected at v I N, and the expression highlights the fact 

that, because the lagged state is fully revealed, forecasters optimally ignore any previous signals.  t +! "1 

compares two normal distributions characterized by the same variance, namely H7
0, but different means, 

namely ! " :"
5  and $! "%&:"%&

5 .  Diagnostic beliefs 8Y T! " :94"
5-” "

5<U, defined by Equation (7), are then normally 

distributed with variance H7
0 and mean: 

! " :"
5-Y # ! " :"

5 ' _9! " :"
5 I $! "%&:"%&

5 <# $! "%& ' e 94"
5 I $! "%&<' _l e 94"

5 I $! "%&<' $9! "%& I ! "%&:"%&
5 <m 

with e #
B˜

D

B˜
DEBC

D. Relative to rationality, there are now two distortions: the second and third terms exhibit 

the diagnostic Kalman filter which captures overreaction to the signal 4"%&
5  relative to expectations 

conditional on the true lagged state $! "%&; 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, e  and $. 

Thus, expectations are too optimistic provided 

e 94"
5 I $! "%&<' $9! "%& I ! "%&:"%&

5 <2 ,  

This can be rewritten: 

e 9( " ' 6"
5<' $ T( "%& I e 9( "%& ' 6"%&

5 <U2 ,  

Thus, overoptimism at t depends on the sequence of shocks at v I N and v.  In particular, because 6"
5 is 

mean zero, this condition is more likely to hold when the process has received two positive fundamental 

shocks, ( "%&-( " 2 , .  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: 

! " :"
Y # $! "%& ' e +! " I $! "%&1' _Pe ( " ' +NI e 1$( "%&Q 

 We now derive the Coibion-Gorodnichenko coefficients. Consider first the consensus 

specification.  We have: 

! " :"
Y # ! " :" ' _9! " :" I ! " :"%&< 

where ! " :" # $! "%& ' e +! " I $! "%&1. Using ! " #
&

g
9! " :" I $! "%&<' $! "%& and 

! " :"
Y # $! "%& ' +N' _1e +! " I $! "%&1' _$+NI e 1+! "%& I $! "%01 

the forecast error reads: 

! " I ! " :"
Y # 9NI e +N' _1<+! " I $! "%&1I _$+NI e 1+! "%& I $! "%01 

The forecast revision is: 
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! " :"
Y I ! " :"%&

Y # $PN' _+NI e 1I +N' _1e Q+! "%& I $! "%01' +N' _1e +! " I $! "%&1

I _$0+NI e 1+! "%0 I $! "%™1 

So the consensus coefficient is: 

ijK 9! " I ! " :"
Y -! " :"

Y I ! " :"%&
Y <

KLM9! " :"
Y I ! " :"%&

Y <
#

+NI +N' _1e 1+N' _1e I _$0+NI e 1PN' _+NI e 1I +N' _1e Q
+$PN' _+NI e 1I +N' _1e Q10 ' +N' _10e 0 ' _0$š+NI e 10  

This is positive if and only if 

+NI e 1e ' _Pe +NI Se 1I $0+NI e 10QI _0Pe 0 ' $0+NI e 1+NI Se 1Q2 ,  

This holds for _ —P, -_–1 (since the quadratic coefficient is positive) where  

_–

#
I Pe +NI Se 1I $0+NI e 10Q' OPe +NI Se 1I $0+NI e 10Q0 I R+NI e 1e Pe 0 ' $0+NI e 1+NI Se 1Q

SPe 0 ' $0+NI e 1+NI Se 1Q
 

Consider now the individual level forecast.  The forecast revision reads: 

! " :"
5-Y I ! " :"%&

5-Y # +N' _19! " :"
5 I $! "%&:"%&

5 <I _$9! "%&:"%&
5 I $! "%0:"%0

5 < 

The forecast error reads: ! " I ! " :"
5-Y # ! " I ! " :"

5 I _9! " :"
5 I $! "%&:"%&

5 < 

So: 

ijK 9! " I ! " :"
5-Y-! " :"

5-Y I ! " :"%&
5-Y < # I _+N' _1KLM9! " :"

5 I ! " :"%&
5 < 

since ijK 9! " I ! " :"
5 -! " :"

5 I $! "%&:"%&
5 < # ,  by definition of the Kalman filter and similarly ijK 9! " I

! " :"
5 -! "%&:"%&

5 I $! "%0:"%0
5 <# , .  Moreover: 

KLM9! " :"
5-Y I ! " :"%&

5-Y < # P+N' _10 q' +_$10QKLM9! " :"
5 I ! " :"%&

5 < 

So the coefficient is: 

ijK 9! " :"
5 I ! " :"

5-Y-! " :"
5-Y I ! " :"%&

5-Y <

KLMT! ":"
5-Y I ! " :"%&

5-Y U
# I

_+N' _1
+N' _10 q' +_$10 

As in the baseline case of Proposition 2. d  
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2A! F%$(%?4#+G#9(*('()*1+

For each variable, we report the source survey, the survey time, the survey question, and the definitions 

of forecast variable, revision variable, and actuals.  

1.! NGDP_SPF 
 

¥! Variable: Nominal GDP. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of nominal GDP in the current quarter and the next 4 quarters. 
¥! Forecast: Nominal GDP growth from end of quarter (-1 to end of quarter (+3: › ?œ?• ž

œ?@A
I N , where ( 

is the quarter of forecast and x is the level of GDP in a given quarter; ! "%& uses the initial release of 
actual value in quarter (-1, which is available by the time of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (FG. 

 
2.! RGDP_SPF 
 

¥! Variable: Real GDP. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of real GDP in the current quarter and the next 4 quarters. 
¥! Forecast: Real GDP growth from end of quarter (-1 to end of quarter (+3: › ?œ?• ž

œ?@A
I N , where ( is the 

quarter of forecast and x is the level of GDP in a given quarter; ! "%& uses the initial release of actual 
value in quarter (-1, which is available by the time of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4.  

 
3.! RGDP_BC 
 

¥! Variable: Real GDP. Source: Blue Chip. 
¥! Time: End of the middle month in the quarter/beginning of the last month in the quarter.  
¥! Question: Real GDP growth (annualized rate) in the current quarter and the next 4 to 5 quarters. 
¥! Forecast: Real GDP growth from end of quarter (-1 to end of quarter (+3: s" P+Ÿ" f R' N1–
+Ÿ"E&f R' N1– +Ÿ"E0f R' N1– +Ÿ"E™f R' N1Q, where ( is the quarter of forecast and Ÿ"  is the annualized 
quarterly GDP growth in quarter (. Using simple average s" +Ÿ" ' Ÿ"E& ' Ÿ"E0 ' Ÿ"E™1f R produces 
similar results.   
¥! Revision: s" P+Ÿ" f R' N1– +Ÿ"E&f R' N1– +Ÿ"E0f R' N1– +Ÿ"E™f R' N1QI s"%&P+Ÿ" f R' N1–
+Ÿ"E&f R' N1– +Ÿ"E0f R' N1– +Ÿ"E™f R' N1Q. 
¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4. 

 
4.! PGDP_SPF 
 

¥! Variable: GDP price deflator. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of GDP price deflator in the current quarter and the next 4 quarters. 
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¥! Forecast: GDP price deflator inflation from end of quarter (-1 to end of quarter (+3: › ?œ?• ž

œ?@A
I N , 

where ( is the quarter of forecast and x is the level of GDP price deflator in a given quarter; ! "%& uses 
the initial release of actual value in quarter (-1, which is available by the time of the forecast in quarter 
(.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro published in quarter (+4. 

 
5.! CPI_SPF 
 

¥! Variable: Consumer Price Index. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: CPI growth rate in the current quarter and the next 4 quarters. 
¥! Forecast: Real GDP growth from end of quarter (-1 to end of quarter (+3: s" P+Ÿ" f R' N1–
+Ÿ"E&f R' N1– +Ÿ"E0f R' N1– +Ÿ"E™f R' N1Q, where ( is the quarter of forecast and Ÿ"  is the annualized 
quarterly GDP growth in quarter (. Using simple average s" +Ÿ" ' Ÿ"E& ' Ÿ"E0 ' Ÿ"E™1f R produces 
similar results.   
¥! Revision: s" P+Ÿ" f R' N1– +Ÿ"E&f R' N1– +Ÿ"E0f R' N1– +Ÿ"E™f R' N1QI s"%&P+Ÿ" f R' N1–
+Ÿ"E&f R' N1– +Ÿ"E0f R' N1– +Ÿ"E™f R' N1Q. 
¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4. Real time data is not available 

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

 
6.! RCONSUM_SPF 
 

¥! Variable: Real consumption. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of real consumption in the current quarter and the next 4 quarters. 
¥! Forecast: Growth of real consumption from end of quarter (-1 to end of quarter (+3: › ?œ?• ž

œ?@A
I N , 

where ( is the quarter of forecast and x is the level of real consumption in a given quarter; ! "%& uses the 
initial release of actual value in quarter (-1, which is available by the time of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4. 

 
7.! INDPROD_SPF 
 

¥! Variable: Industrial production index. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The average level of the industrial production index in the current quarter and the next 
4 quarters. 
¥! Forecast: Growth of the industrial production index from quarter (-1 to quarter (+3: › ?œ?• ž

œ?@A
I N , 

where ( is the quarter of forecast and x is the level of real consumption in a given quarter; ! "%& uses the 
initial release of actual value in quarter (-1, which is available by the time of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4. 
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8.! RNRESIN_SPF 
 

¥! Variable: Real non-residential investment. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of real non-residential investment in the current quarter and the next 4 quarters. 
¥! Forecast: Growth of real non-residential investment from end of quarter (-1 to end of quarter (+3: 
› ?œ?• ž

œ?@A
I N , where ( is the quarter of forecast and x is the level of real non-residential investment in a 

given quarter; ! "%& uses the initial release of actual value in quarter (-1, which is available by the time 
of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4.  

 
9.! RRESIN_SPF 
 

¥! Variable: Real residential investment. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of real residential investment in the current quarter and the next 4 quarters. 
¥! Forecast: Growth of real residential investment from end of quarter (-1 to end of quarter (+3: 
› ?œ?• ž

œ?@A
I N , where ( is the quarter of forecast and x is the level of real residential investment in a given 

quarter; ! "%& uses the initial release of actual value in quarter (-1, which is available by the time of the 
forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4.  

 
10.! RGF_SPF 
 

¥! Variable: Real federal government consumption. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of real federal government consumption in the current quarter and the next 4 
quarters. 
¥! Forecast: Growth of real federal government consumption from end of quarter (-1 to end of quarter 
(+3: › ?œ?• ž

œ?@A
I N , where ( is the quarter of forecast and x is the level of real federal government 

consumption in a given quarter; ! "%& uses the initial release of actual value in quarter (-1, which is 
available by the time of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data: initial realease of ! "E™ published in quarter (+4.  

 
11.! RGSL_SPF 
 

¥! Variable: Real state and local government consumption. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of real state and local government consumption in the current quarter and the 
next 4 quarters. 
¥! Forecast: Growth of real state and local government consumption from end of quarter (-1 to end of 
quarter (+3: › ?œ?• ž

œ?@A
I N , where ( is the quarter of forecast and x is the level of real state and local 
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government consumption in a given quarter; ! "%& uses the initial release of actual value in quarter (-1, 
which is available by the time of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4. 

 
12.! HOUSING_SPF 
 

¥! Variable: Housing starts. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of housing starts in the current quarter and the next 4 quarters. 
¥! Forecast: Growth of housing starts from quarter (-1 to quarter (+3: › ?œ?• ž

œ?@A
I N , where ( is the quarter 

of forecast and x is the level of housing starts in a given quarter; ! "%& uses the initial release of actual 
value in quarter (-1, which is available by the time of the forecast in quarter (.  
¥! Revision: › ?œ?• ž

œ?@A
I

› ?@Aœ?• ž

› ?@Aœ?@A
. 

¥! Actual: œ?• ž

œ?@A
I N, using real time macro data published in quarter (+4. 

 
13.! UNEMP_SPF 
 

¥! Variable: Unemployment rate. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of average unemployment rate in the current quarter and the next 4 quarters. 
¥! Forecast: Average quarterly unemployment rate in quarter (+3: s" ! "E™, where ( is the quarter of 
forecast and x is the level of unemployment rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™, using real time macro data published in quarter (+4.  

 
14.! FF_BC 
 

¥! Variable: Federal funds rate. Source: SPF. 
¥! Time: Around the 3rd week of the middle month in the quarter.  
¥! Question: The level of average federal funds rate in the current quarter and the next 4 quarters. 
¥! Forecast: Average quarterly 3-month federal funds rate in quarter (+3: s" ! "E™, where ( is the 
quarter of forecast and x is the level of federal funds rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 

 
15.! TB3M_SPF 
 

¥! Variable: 3-month Treasury rate. Source: SPF. 
¥! 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: s" ! "E™, where ( is the quarter of 
forecast and x is the level of 3-month Treasury rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 

 
16.! TB3M_BC 
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¥! 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: s" ! "E™, where ( is the quarter of 
forecast and x is the level of 3-month Treasury rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 

 
17.! 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: s" ! "E™, where ( is the quarter of 
forecast and x is the level of 5-year Treasury rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 

 
18.! 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: s" ! "E™, where ( is the quarter of 
forecast and x is the level of 10-year Treasury rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 

 
19.! 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: s" ! "E™, where ( is the quarter of 
forecast and x is the level of 10-year Treasury rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 

 
20.! 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: s" ! "E™, where ( is the quarter 
of forecast and x is the level of AAA corporate bond rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 
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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: s" ! "E™, where ( is the quarter 
of forecast and x is the level of AAA corporate bond rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 

 
22.! 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: s" ! "E™, where ( is the quarter 
of forecast and x is the level of BAA corporate bond rate in a given quarter. 
¥! Revision: s" ! "E™I s"%&! "E™. 
¥! Actual: ! "E™. 
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DA! :33('()*%4+.-0($(&%4+H#1>4'1+
+

I%?4#+DBA+:33('()*%4+7>--%$@+7'%'(1'(&1+)9+:&'>%41+%*3+<)$#&%1'1+

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 
  (1) (2) (3) (4) 
Nominal GDP (SPF) 

Growth rate 
from end of 
quarter (-1 
to end of 
quarter t+3 

6.07 2.89 6.36 2.29 
Real GDP (SPF) 2.53 2.27 2.76 1.38 
Real GDP (BC) 2.59 1.51 2.66 0.85 
GDP Price Index (SPF) 3.47 2.48 3.53 1.99 
CPI (SPF) 2.75 1.33 3.00 1.23 
Real Consumption (SPF) 2.84 1.42 2.50 0.72 
Industrial Production (SPF) 2.30 4.65 3.36 2.40 
Real Non-Residential Investment (SPF) 4.70 7.20 4.47 3.69 
Real Residential Investment (SPF) 2.85 11.38 2.90 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 21.59 5.23 15.48 
Unemployment (SPF) 

Average 
level in 
quarter (+3 

6.31 1.55 6.31 1.44 
Fed Funds Rate (BC) 3.91 3.02 4.33 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) 4.27 2.28 4.69 2.11 
10Y Treasury Rate (SPF) 4.29 1.64 4.78 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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I%?4#+DCA+J*3("(3>%4+E#"#4+.$$) $K)* KH#"(1()*+H#L$#11()*1+M('8+J*3("(3>%4+<(/#3+.99#&'1+

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.   
 

 h&
o  s.e.' #-val 

Variable (1) (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 0.95 
GDP Price Index Inflation (SPF) 0.05 0.10 0.64 
CPI (SPF) -0.27 0.12 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 0.45 
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) -0.26 0.08 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) -0.26 0.11 0.02 
AAA Corporate Bond Rate (SPF) -0.26 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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I%?4#+DNA+<)$#&%1'#$K?@K<)$#&%1'#$+.$$) $K)* KH#"(1()*+H#L$#11()*1++
M('8+2))'1'$%0+D)*9(3#*&#+J*'#$"%41+%*3+7'%-?%>L8+2(%1+:3O>1'-#*'+

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 
CI Stambaugh-

adjusted p 2.5 p 5  p 95 p 97.5 
 (1) (2) (3) (4) (5) (6) 
Nominal GDP (SPF) -0.20 -0.37 -0.34 -0.03 0.00 -0.17 
Real GDP (SPF) -0.08 -0.35 -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 -0.35 -0.33 0.01 0.04 -0.22 
CPI (SPF) -0.25 -0.41 -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 -0.39 -0.36 -0.08 -0.06 -0.18 
Real Non-Residential Investment (SPF) 0.09 -0.32 -0.25 0.19 0.22 0.10 
Real Residential Investment (SPF) -0.09 -0.35 -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) -0.27 -0.44 -0.41 -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 -0.37 -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 -0.43 -0.41 -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 C7. Controlling for Lagged Deviation from Consensus 
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D.! Non-Normal Shocks and Particle Filtering 

G/# (%,# :)&/# (,K(8# A,# )''0:,# (%)(# *1(%# (%,# &//14)(&1/'# 12# (%,# +)(,/(# -.16,''8#.#,#)/3# (%,#

:,)'0.,:,/(#,..1.#21.#,)6%#,K-,.(8# 0#8##21++1A#/1.:)+#3&'(.&*0(&1/'<#G/#(%&'#6)',8#)'#)++#(%,#-1'(,.&1.#

3&'(.&*0(&1/'# ).,# /1.:)+8# (%,# ^)+:)/# 2&+(,.# -.14&3,'# (%,# 6+1',3# 21.:# ,K-.,''&1/# 21.# (%,# -1'(,.&1.#

3,/'&(&,'<#Z1A,4,.8#:)/D#-.16,'','#21.#:)6.1#)/3#2&/)/6&)+#4).&)*+,'#:)D#%)4,#%,)4D#()&+'#)/3#:1.,#

6+1',+D#21++1A8#21.#,K):-+,8#)#153&'(.&*0(&1/<#G/#(%&'#)--,/3&K8#A,#.,+)K#(%,#/1.:)+&(D#)''0:-(&1/#)/3#

4,.&2D#(%,#:13,+#-.,3&6(&1/'#A&(%#20/3):,/()+#'%16F'#21++1A&/7#2)(#()&+,3##53&'(.&*0(&1/'<#

G/#(%,#/1/5/1.:)+#6)',8#A%&+,#(%,#-1&/(#,'(&:)(,'#12#(%,#^)+:)/#2&+(,.# '(&++#:&/&:&_,#:,)/5

';0).,3# ,..1.# >MU`?8# (%,# :,)/# )/3# 614).&)/6,# ,'(&:)(,'# 12# (%,# 2&+(,.# ).,# /1# +1/7,.# '022&6&,/(# (1#

3,(,.:&/,#(%,#-1'(,.&1.#3&'(.&*0(&1/<#R&4,/#(%)(#10.#21.:0+)(&1/#12#3&)7/1'(&6#,K-,6()(&1/'#&/41+4,'#)#

.,A,&7%(&/7#12#(%,#+&F,+&%113#20/6(&1/8#A,#.,;0&.,#:1.,#(%)/#(%,#-1'(,.&1.#:,)/#)/3#4).&)/6,#(1#-.1-,.+D#

61:-0(,# (%,#3&)7/1'(&6#,K-,6()(&1/#3&'(.&*0(&1/<#]661.3&/7+D8#A,#)--+D#-).(&6+,#2&+(,.&/7#(1#)/)+D_,#

,K-,6()(&1/'#0/3,.#/1/ 5/1.:)+#'%16F'<#

G/# U,6(&1/# S<"# A,# 3,'6.&*,# (%,#'):-+, 5&:-1.()/6,# .,'):-+,# >UGW?# )+71.&(%:#0/3,.+D&/7#

-).(&6+,#2&+(,.&/7<##G/#U,6(&1/#S<!#A,#)3)-(#&(#(1#(%,#6)',#12#3&)7/1'(&6#,K-,6()(&1/'8#)/3#&/#U,6(&1/#S<O#

A,#.0/#&(#1/#1/#'&:0+)(,3#3)()#)/3#2&/3#(%)(#(%,#;0)+&()(&4,#.,'0+('#12#(%,#:13,+#71#(%.107%<##S&)7/1'(&6#

,K-,6()(&1/'#14,..,)6(#(1#&/21.:)(&1/8#)/3#&2#)/D(%&/7#=R#61,22&6&,/('#).,#:1.,#/,7)(&4,#(%)/#0/3,.#(%,#

/1.:)+#6)',#>*1(%#21.#&/3&4&30)+#)/3#61/',/'0'?<##$%,#,'(&:)(&1/#.,'0+('#0'&/7#-).(&6+,#2&+(,.&/7#).,#

-.,',/(,3#&/#]--,/3&K#I< ##

#

D.1 Particle Filtering: Motivation and Set-Up 

# L,#'().(#A&(%#(%,#-.16,'','#&/#`;0)(&1/'#>O?#)/3#>P?a##

2#
) = "# + 0#

),				"# = 6"#'( + .#			#

A%,.,#"##&'#(%,#20/3):,/()+#-.16,''#)/3#2#
)#&'#21.,6)'(,.#79'#/1&'D#'&7/)+<#G/#U,6(&1/#O8#(%,#'%16F'#(1#

(%,',#-.16,'','#).,#)''0:,3#(1#*,#/1.:)+<#G/#(%,#21++1A&/78#A,#)/)+D_,#(%,#6)',#A%,.,#(%,#'%16F#(1#(%,#

20/3):,/()+#-.16,''# .##21++1A'#)##53&'(.&*0(&1/<# 
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U&/6,#(%,#153&'(.&*0(&1/#&'#/1#+1/7,.#61/b07)(,#(1#/1.:)+#/1&',8#1/,#6)/#/1#+1/7,.#7,(#6+1',3#

21.:#'1+0(&1/'<#G/'(,)38#A,#3.)A#2.1:#(%,#-1'(,.&1.#3&'(.&*0(&1/#&/#)#M1/(,#=).+1#)--.1)6%#0'&/7#(%,#

-).(&6+,# 2&+(,.8# )# -1-0+).# )+71.&(%:# 21.# '&:0+)(&/7# H)D,'&)/# &/2,.,/6,# 1/# Z&33,/# M).F14# M13,+'#

>S106,(8# 3,# I.,&()'8#)/3# R1.31/8# !VV"c# S106,(# )/3# d1%)/',/# !V""?<# L,# 2&.'(# *.&,2+D# 3,'6.&*,# (%&'#

)--.1)6%8#(%,/#21.:0+)(,#(%,#)--+&6)(&1/#(1#3&)7/1'(&6#,K-,6()(&1/'8#)/3#2&/)++D#'%1A#'&:0+)(&1/#.,'0+('#

21.#(%,#=R#21.,6)'(#,..1.#1/#21.,6)'(#.,4&'&1/#.,7.,''&1/'<##

T).(&6+,#2&+(,.&/7#*0&+3'#1/#(%,#&3,)#12#&:-1.()/6,#'):-+&/7<#U-,6&2&6)++D8#'0--1',#A,#A&'%#(1#

,'(&:)(,#(%,#,K-,6()(&1/#12#8(")8#A%,.,#"#&'#3&'(.&*0(,3#)661.3&/7#(1#9c#A,#).,#/1(#)*+,#(1#'):-+,#2.1:#

9, 1.# &/# 7,/,.)+# 0/)*+,# (1# 61:-0(,# &('# -.,6&',# 3,/'&(D8# *0(# 6)/# 61:-0(,#9#0-# (1# )# -.1-1.(&1/)+&(D#

61/'()/(a#9(") 	= 	
(

:
9;(")8# A%,.,#<	 = 	∫ 9;(")	>"#&'# (%,# >0/F/1A/?# /1.:)+&_&/7# 61/'()/(<# G2# A,# 6)/#

'):-+,# 2.1:# )/# ).*&(.).D# 3,/'&(D#?8# A,# 6)/# 0',# (%,# 21++1A&/7# &:-1.()/6,# '):-+&/7# :,6%)/&':# (1#

&/3&.,6(+D#'):-+,#2.1:#9a#21.#,)6%#'):-+,#2.1:#?, "@8#61:-0(,#(%,#&:-1.()/6,#A,&7%(#A@ = 	
-;(BC)

D(BC)
#)/3#

.,'):-+,#2.1:# "@)661.3&/7#(1#-.1*)*&+&(D#-.1-1.(&1/)+#(1#(%,#A,&7%('<#G(#&'#,)'D#(1#',,#(%)(#(%,#)4,.)7,#

12# (%,# A,&7%('# ,'(&:)(,'# (%,# -.1-1.(&1/)+&(D# 2)6(1.#< : (

E
∑ A("@)
E
@G( 	→ ∫

-;(B)

D(B)
⋅ ?(")>" 	=

	∫ 9;(")	>" 	= 	<<#=1/',;0,/(+D8#1/,#6)/#,)'&+D#3,.&4,#(%)(#(%,#.,'):-+,3 "@61/4,.7,#&/#3&'(.&*0(&1/#(1#

9a#7&4,/#)/D#:,)'0.)*+,#20/6(&1/#J8#(%,#,K-,6()(&1/#12#J(")21.#(%,#.,'):-+,3#"#61/4,.7,'#(1#KLJ: 

∫∑ J("))	
M(BN)

E
E
)G(

D(BO:Q)

:
	>"(:E 	=

(

:

(

E
∑ ∫J("))	

-;(BN)

D(BN)
?("))?("'))	>"(:E

E
)	G	( 	=

	
(

E
∑ K-[J(")]
E
)	G( 	= 	K-J	###

$%,#)+71.&(%:#)*14,8#6)++,3#(%,#'):-+,5&:-1.()/6,#.,'):-+,#>UGW?#)+71.&(%:8#6)/#*,#'0::).&_,3#&/#

(%,#21++1A&/7#'(,-'a#

"<! U):-+,#T#-).(&6+,'#2.1:#?8##3,/1(,3#)'#"(:E#

!<! I1.#,)6%#")8#61:-0(,A) = 	
-;(BN)

D(BN)
<#

O<! W,'):-+,#)661.3&/7#(1#-.1*)*&+&(D#∝ A)#
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I1.#(%,#%&33,/#M).F14#T.16,''#:13,+8#(%,#)*14,#&3,)#7,/,.)+&_,'#(1#7&4,#0'#)#;0&6F#)+71.&(%:#

(1# '):-+,# 2.1:# (%,# 2&+(,.&/7# 3,/'&(D#9("@|2(:@)<# Y&F,# (%,# ^)+:)/# 2&+(,.8# (%,# &3,)# &'# (1# -.16,,3#

&/306(&4,+D8#0'&/7#(%,#21++1A&/7#21.A).3#,;0)(&1/a#

9("@|2(:@) 	= 	
V(2@|"@)	9("@|2(:@'()

9(2@|	2(:@'()
	= 	

∫V(2@|"@)	8("@|"@'()	9("@'(|2(:@'()>2(:@'(>"@'(
9(2@|2(:@'()

#

HD#&/306(&1/8# '0--1',#(%)(#A,#%)4,# '):-+,'#2.1:#(%,#-.,4&10'#2&+(,.,3#3&'(.&*0(&1/#9("@'(|2(:@'()<#

J1A8# 7&4,/# )# >61/3&(&1/)+?# -.1-1')+#?("@|"@'(, 2(:@)21.# ,)6%# '):-+,8# (%,# .,60.'&4,# ,;0)+&(D# )*14,#

'077,'('#(%,#.,'):-+&/7#A,&7%('a#A("@	|	"@'() 	= 	
W(XC|BC)Y(BC|BCZO)

D(BC	|	BCZO,XO:C)
<##I1.#(%,#*)',#6)',8#A%,.,#A,#%)4,#

1/+D#',,/#(%,#3)()#-1&/(#2(8#10.#2&+(,.,3#3,/'&(D#9("(|2()&'#(%,#'()/3).3#H)D,'&)/#-1'(,.&1.8#A%&6%#6)/#

*,#'):-+,3#4&)#&:-1.()/6,#'):-+&/7<##

$%,# -).(&6+,#2&+(,.# )+71.&(%:# .,2,.'# (1# (%&'# ,K(,/'&1/#12# (%,#UGW#)+71.&(%:#(1# (%,# ',;0,/(&)+#

',((&/7<#$%,#-.16,30.,#&'#)'#21++1A'a##

"<! ](#(&:,#/#e#"8#7,/,.)(,#T&<&<3<#'):-+,'#2.1:#)#3,2)0+(#-.1-1')+#?<#

!<! =1:-0(,#21.#,)6%#'):-+,#(%,#A,&7%('#A(")) 	= 	
[(BN)	W(XO	|	BN)	

D(BN)
#

O<! W,'):-+,#)661.3&/7#(1#(%,#A,&7%('8#)/3#'(1.,#(%,#'):-+,<#

4.! I1.#\ ≥ 2a#21.#,)6%#"@'(
) #&/#(%,#'):-+,8#-.1-1',#"@) #)661.3&/7#(1#?("@|"@'( = ")@'(, 2(:@) 

E<! =1:-0(,#21.#,)6%#"@) #(%,#A,&7%('#A("@)) 	= 	
W(XC|BC

N)	Y(BC
N|BCZO

N)

D(BC|BCZOGBNCZO,XO:C)
#

@<! W,'):-+,#)661.3&/7#(1#(%,#A,&7%('8#')4,#)'#"@
) <#

I&/)++D8#A,#/,,3#(1#'-,6&2D#(%,#-.1-1')+#3,/'&(D#?("@|"@'( = ")@'(, 2(:@)<#G(#&'#A,++5F/1A/#(%)(#(%,#

1-(&:)+#-.1-1')+#3,/'&(D#'%10+3#*,#(%,#61/3&(&1/)+#3&'(.&*0(&1/#9("@|"@'( = ")@'(, 2@)<#G2#(%,#+)(,/(#

M).F14#-.16,''#&'#)# '&:-+,# ]W>"?#-.16,''#A&(%#/1.:)+#&//14)(&1/8#1/,#6)/#)/)+D(&6)++D#3,.&4,#(%,#

1-(&:)+#-.1-1')+#3,/' &(D#9("@|"@'( = ")@'(, 2@).  

"@|"@'(, 2@ 	∼ T(
à
b

à
b + c̀

b 6	"@'( 	+
c̀
b

à
b + c̀

b 	2@,
à
b

c̀
b

à
b + c̀

b) 	= 	T(d̄, fg )#

L%&+,# (%&'# .,'0+(# &'# 1/+D# -.,6&',# 21.# /1.:)+# -.16,'','8# A,# '%)++# '(&++# 0',#d̄, fg )'# +16)(&1/# )/3# '6)+,#

-).):,(,.'#21.#10.#-.1-1')+8#A%&6%#&'#/1A#153&'(.&*0(,3<#G2#(%,#1.&7&/)+#&//14)(&1/'#%)4,#>3,7.,,'#12#

2.,,31:8#10.#-.1-1')+#A&++#%)4,#
h$b

b
3,7.,,'#12#2.,,31:8#A%&6%#%)4,#:06%#(%&6F,.#()&+'<#
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D.2 Application to Diagnostic Expectations 

$1#)/)+D_,#(%,#6)',#12#3&)7/1'(&6#,K-,6()(&1/'8#A,#1/+D#/,,3#(1#.,5)3b0'(#(%,#.,'):-+&/7#

A,&7%('#*D#)#'&:-+,#+&F,+&%113#.)(&18#)'#7&4,/#*D#(%,#21++1A&/7#-.1-1'&(&1/a#

Proposition D1#$%#!2∗(2(:@'()!&%!#'%!"(%)*+#*,%!%-"%+#.#*/0!/1!2@	2*,%0!2(:@'(.	3'%!(%"(%4%0#.#*,%0%44!!

k("@|2(:@) 	= 	
-(BC|	XO:C)

-(BC|	XO:CZO,X∗)
!+.0!&%!4*5"6*1*%)!#/!#'%!6*7%6*'//)!(.#*/!

W(XC|BC)

W(X∗|BC)
8!9"!#/!.!"(/"/(#*/0.6*#:!

+/04#.0#!*0)%"%0)%0#!/1!"@;!!

<(//1;! ! HD#H)D,'9#.0+,a#k("@|2(:@) 	=
-(BC|	XO:C)

-(BC|	XO:CZO,X∗)
	= 	

-(XC|XO:CZO,BC)	⋅-(BC|	XO:CZO)

-(XC	|	XO:CZO)
⋅

(
-(X∗	|	XO:CZO)	⋅-(BC|	XO:CZO)

-(X∗|	XO:CZO)
)'(<#

S0,#(1#(%,#M).F14#-.1-,.(D8#9(2@|2(:@'(, "@) 	= 	V(2@|"@)#)/3#9(2@	 = 	 2∗	|2(:@'(, "@) 	= 	V(2∗|"@)<#

T+077&/7#(%&'#&/8#A,#1*()&/a##

k("@	|2(:@) 	= 	
V(2@	|	"@) ⋅ 9("@|2(:@'()

9(2@|2(:@'()
⋅ (
V(2∗|"@) ⋅ 9("@	|	2(:@'()

9(2∗|2(:@'()
)'( 	=

V(2@|"@)

V(2∗	|"@)
⋅
9(2∗|2(:@'()

9(2@|2(:@'()
	#

$%,#+)((,.#(,.:#
-(X∗|XO:CZO)

-(XC|XO:CZO)
#&'#61/'()/(#A&(%#.,'-,6(#(1#"@8#)'#3,'&.,3<#

# ]'#A,#%)4,#)''0:,3#(%)(#V#&'#)#/1.:)+#3,/'&(D8#(%,#+&F,+&%113#.)(&1#'&:-+&2&,'#(1a##

k("@|2(:@) 	∝ l"9 m−
("@	 − 2@)

b

2 à
b 	+	

("@	 − 2
∗)b

2 à
b n = 	l"9 o

(2@	 −	2
∗)"@

à
b p#

Z,/6,8#&2#(%,#1*',.4,3#'&7/)+#2@#&'#7.,)(,.#(%)/#2∗>)#-1'&(&4,#/,A'?8#(%,#21.,6)'(,.#-0('#)/#,K-1/,/(&)++D#

%,)4&,.#A,&7%(#1/#+).7,.#4)+0,'#12#"@8#)/3#21.#/,7)(&4,#/,A'8#%,#14,.A,&7%('# ':)++,.#4)+0,'#12#"@8#

A%&6%#&'#&/#+&/,#A&(%#14,.5.,)6(&1/#(1#:1'(#.,6,/(#/,A'<#

# L&(%#(%,#-).(&6+,#2&+(,.8#A,#7,(#(%,#,K-1/,/(&)+#.,A,&7%(&/7#*D#:0+(&-+D&/7#(%,#1.&7&/)+#A,&7%('#

A("@
)) 	= 	

W(XC|BC
N)	Y(BC

N|BCZO
N)

D(BC|BCZOGBNCZO,XO:C)
##A&(%#(%,# ,K(.)# ,K-1/,/(&)+#2)6(1.#l"9(

(XC	'	X
∗)BC

qrs
)<#]'#A&(%#(%,#*)'&6#

-).(&6+,#2&+(,.#)+71.&(%:#3&'60'',3#)*14,8#A,#/,,3#(1#'-,6&2D#10.#-.1-1')+#3,/'&(D#?#(1#().7,(#.,7&1/'#12#

%&7%#3,/'&(D<#L,#A10+3#+&F,#(1#().7,(#?; ∝ l"9(
(XC	'	X

∗)BC
qrs

)9("@|"@'(,2@)8#A%&6%#A,#,'(&:)(,#*D#2&.'(#

)''0:&/7# (%,#/1.:)+#:13,+<#R&4,/#(%)(#"@|"@'(, 2@ 	∼ 	T(d̄, fg)#&/#(%,#/1.:)+#:13,+8#(%,#3&)7/1'(&6#

,K-,6()(&1/#&'#7&4,/#*D#)#'%&2(#12#(%,#-1'(,.&1.#3,/'&(D#*D#
t⋅ug ⋅(XC'	X

∗)

qrs
<#$%0'#A,#',(#(%,#+16)(&1/#)/3#'6)+,#
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-).):,(,.# 12# 10.# -.1-1')+'# )'# dh)vW = 	 d̄ +
t⋅ug (XC'	X

∗)

qrs
, fh)vW	 = 	fg8# A%,.,#d̄, fg  ).,# (%,# +16)(&1/# )/3#

'6)+,#-).):,(,.'#21.#10.#1.&7&/)+#-.1-1')+<#]'#*,21.,8#A,#%)4,#>8D	 = 	
hY	$	b

b
#(1#,/'0.,#(%)(#10.#-.1-1')+#

%)'#%,)4&,.#()&+'#(%)/#(%,#().7,(#3&'(.&*0(&1/<#$1#'0::).&_,8#(%,#)+71.&(%:#&'#)'#21++1A'a 

"<! I.1:#(%,#1.&7&/)+#-).(&6+,#2&+(,.8#,'(&:)(,#2∗ 	= 	6d@'(8#A&(%#d@'(#10.#-.,3&6(&4,#:,)/#

K["@'(|	2(:@'(]8#,'(&:)(,3#*D#(%,#:,)/#12#10.#-).(&6+,'#")@'(<#

!<! T.1-1',#)661.3&/7#(1#)#153&'(.&*0(&1/#A&(%#+16)(&1/#-).):,(,.##dh)vW = 	 d̄ +
t⋅ug (XC'	X

∗)

qrs
8#

fh)vW	 = 	fg8####>8D	 = 	
hY	$	b

b
<#

O<! I1.#,)6%#-.1-1')+8#.,'):-+,#A&(%#A,&7%('Ah)vW("@|"@'(,2@) 	=

	
W(XC|BC

N)	Y(BC
N|BCZO

N)

D(BC|BCZOGBNCZO,XO:C)
l"9(

(XC	'	X
∗)BC

qrs
)#

#

D.3 Simulations  #

G/#(%,#'&:0+)(&1/'#*,+1A8#A,#',(#6 = 	0.9, c̀ = 0.2, à = 0.28#)/3#0 ≤ z ≤ 1.5<#L,#2&/3#(%)(#

(%,#*)'&6#;0)+&()(&4,#6%).)6(,.&'(&6'#12#3&)7/1'(&6#,K-,6()(&1/'#).,#.1*0'(#(1#2)(#()&+'<#]'#I&70.,#S"#

'%1A'8#(%,#3&)7/1'(&6#,K-,6()(&1/#14,.5.,)6('#(1#/,A'8#.,+)(&4,#(1#(%,#.)(&1/)+#*,/6%:).F< 

L,#(%,/#6%,6F#(%,#.,'0+('#12#(%,#=R#21.,6)'(#,..1.#1/#21.,6)'(#.,4&'&1/#.,7.,''&1/'<#I&70.,#S!#

'%1A'#(%,#3&'(.&*0(&1/#12#*11('(.)--,3#.,7.,''&1/#61,22&6&,/('<#T)/,+#]#2&.'(#6%,6F'#(%,#6)',#A&(%#/1.:)+#

'%16F'8# (%,# -).(&6+,#2&+(,.# '&:0+)(&1/# )7.,,'#A&(%#(%,# -.,3&6(,3#61,22&6&,/('#−
t(($t)

(($t)s$	ts	}s
#0'&/7# (%,#

^)+:)/#2&+(,.<#T)/,+#H#(%,/#'%1A'#(%,#6)',#A%,.,#(%,#'%16F'#).,#2)(#()&+,3<#L,#',,#(%)(#(%,#61,22&6&,/('#
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Figure D1. Response to News under Rational and Diagnostic Expectations 
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Figure D2. Individual CG Coefficients with Normal and Fat Tailed Shocks 
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Figure D3. Individual vs. Consensus Diagnostic Expectations 
 

$%&'# -+1(# '%1A'# (%,# 3&'(.&*0(&1/# 12# 61,22&6&,/('# 2.1:# &/3&4&30)+# +,4,+# >-11+,3# -)/,+?# )/3# 61/',/'0'# =R#
.,7.,''&1/'8# 0'&/7# 2)(# ()&+,3# '%16F'# )/3# -).(&6+,# 2&+(,.&/7<# $%,# +,2(# -)/,+# '%1A'# (%,# 61,22&6&,/('# 2.1:# -11+,3#
&/3&4&30)+#+,4,+#.,7.,''&1/'8#)/3#(%,#.&7%(#-)/,+#'%1A'#(%,#61,22&6&,/('#2.1:#61/',/'0'#.,7.,''&1/'<#`)6%#3.)A#
%)'#PV#21.,6)'(,.'#)/3#QV#(&:,#-,.&13'c#(%,.,#).,#OVV#3.)A'<# 

#

#

 
#

 
  



O"#
!

E.! Kernel of Truth Assessment 
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E.1 Kernel of Truth in the Cross Section: Persistence Tests 
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Figure E1. Properties of Forecast Revisions and Actuals 
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E.2. Kernel of Truth in the Time Series 
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E.2.1 Diagnostic Expectations with AR(2) Processes 
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Figure E2. AR(2) Coefficients of Actuals 
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Table E1. BIC of AR(1) and AR(2) Regressions of Actuals 
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E.2.3 Empirical Tests of Over-Reaction with AR(2) dynamics  #
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Figure E3. Coefficients in CG Regression AR(2) Version 
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Table E2. Coefficients in CG Regression AR(2) Version 
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RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# 5V<VB# V<"O# V<EC# V<EV# V<"C# V<V"# V<BP#

=TG#>UTI?# 5V<QO# V<!B# V<VV# V<BB# V<OE# V<VO# "<VV#
G/30'(.&)+#T.1306(&1/#>UTI?# 5V<!B# V<!V# V<"Q# V<!"# V<!E# V<OC# V<CP#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<P"# V<!C# V<"E# 5V<""# V<OE# V<B@# V<V"#
W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# 5V<P!# V<!!# V<V@# V<QP# V<!@# V<VV# "<VV#
Z10'&/7#U().(#>UTI?# V<!B# V<!V# V<"Q# V<"C# V<!"# V<OB# V<VO#

[/,:-+1D:,/(#>UTI? # 5V<VO# V<"B# V<QE# V<EQ# V<!V# V<VV# V<E@#
I,3#I0/3'#W)(,#>H=?# 5V<!O# V<"!# V<V@# V<B!# V<"@# V<VV# V<CQ#

OM#$.,)'0.D#W)(,#>UTI?# 5V<OP# V<"E# V<V!# V<BQ# V<"C# V<VV# V<CB#
OM#$.,)'0.D#W)(,#>H=?# 5V<P!# V<"V# V<VV# V<QC# V<"P# V<VV# "<VV#
E\#$.,)'0.D#W)(,#>H=?# 5V<EE# V<VQ# V<VV# V<@V# V<"P# V<VV# "<VV#

"V\#$.,)'0.D#W)(,#>H=?# 5V<QV# V<"V# V<VV# V<BB# V<"Q# V<VV# "<VV#
]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # 5V<@P# V<"E# V<VV# V<E@# V<!"# V<V"# "<VV#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# 5V<PC# V<VB# V<VV# V<EE# V<"V# V<VV# "<VV#

#

$%,',#.,'0+('#).,#61/'&'(,/(#A&(%#F,./,+#12#(.0(%#*0(#).,#%).3,.#(1#.,61/6&+,#A&(%#J)(0.)+#`K-,6()(&1/'8#

A%,.,# 21.,6)'(,.'# /,7+,6(# +1/7,.# +)7'<# i4,.)++8# (%,/8# (%,# ]W>!?# )/)+D'&'# 61/2&.:'# )/3# -,.%)-'#

'(.,/7(%,/'# (%,# ,4&3,/6,# 21.# 14,.5.,)6(&1/# &/# (%,# 3)()<# # I10.# 12# (%,# ',4,/# ',.&,'# >TRSTkUTI8#
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WW`UGJNkUTI8# $JE\kH=# )/3# $J"V\kH=?# 21.# A%&6%# &/3&4&30)+# +,4,+# 21.,6)'(# ,..1.'# ',,:,3#

0/-.,3&6()*+,#>$)*+,#O?8#)/3#(%0'#61/'&'(,/(#A&(%#J1&'D#W)(&1/)+#`K-,6()(&1/'8#'%1A#,4&3,/6,#12#14,.5

.,)6(&1/#&/#(%,#]W>!?#',((&/7<##G/#)33&(&1/8#(%,#210.#',.&,'#(%)(#',,:,3#(1#3&'-+)D#0/3,.5.,)6(&1/#)(#(%,#

&/3&4&30)+#+,4,+8#0/,:-+1D:,/(8#(%,#I,3#I0/3'#.)(,#)/3#(%,#O5:1/(%'#$#H&++#.)(, #>UTI#)/3#H=?8#/1A#

3&'-+)D#14,.5.,)6(&1/# (1# +1/75(,.:# .,4,.')+'# > äå(
- > 0?8#)/3# &/# )++# 6)','# ,K6,-(# 0/,:-+1D:,/(# )+'1#

3&'-+)D#'&7/&2&6)/(#14,..,)6(&1/#&/# '%1.(#(,.:#21.,6)'('<###G/#)++#(%,',#6)','8#&(#&'#-1''&*+,#(%)(#14,.5

.,)6(&1/#(1#+1/7#(,.:#.,4,.')+'#:14,3#(%,#&/3&4&30)+#+,4,+#61,22&6&,/(#&/#$)*+,#P#6+1',#(1#_,.1#1.#)*14,8#

7&4&/7#(%,#2)+',#&:-.,''&1/#12#.)(&1/)+&(D#1.#0/3,.5.,)6(&1/<##i/+D#21.#(%,#4).&)*+,#WRSTkUTI8#A%&6%#

3&'-+)D,3#'&7/&2&6)/(#14,.5.,)6(&1/#0/3,.#(%,#]W>"?#'-,6&2&6)(&1/#+1','#&('#'&7/&2&6)/6,#)(#61/4,/(&1/)+#

+,4,+#&/#(%,#]W>!?#6)',<  
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F.! Model Estimation: Supporting Information 

G/# (%&'# U,6(&1/8# A,# -.14&3,# '0--1.(&/7# &/21.:)(&1/# 21.# (%,# ,'(&:)(&1/#,K,.6&',' <# # ]2(,.#

3&'60''&/7#(%,#,'(&:)(&1/#:,(%13'#"8#!8#)/3#O#3,'6.&*,3#&/#U,6(&1/#E8#A,#-,.21.:#)#',/'&(&4&(D#)/)+D'&'#

12#(%,#.1*0'(/,''#12#10.#.,'0+('#(1#3&22,.,/(#,'(&:)(&1/#:,(%13'#)/3#)''0:-(&1/'<###

L,#*,7&/#*D#3160:,/(&/78#&/#$)*+,#I"8#(%,#-.1-,.(&,'#12#)6(0)+'#A%,/#,'(&:)(,3#)'#]W>"?#1.#

)'#]W>!?#-.16,'','< ##

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

$%&'#()*+,#'%1A'#(%,#)0(161..,+)(&1/#)/3#'()/3).3#3,4&)(&1/#-).):,(,.'#12#(%,#20/3):,/()+#-.16,'','8#21.#*1(%#
]W>"?#)/3#]W>!?#'-,6&2&6)(&1/'<#$%,#-).):,(,.'#).,#,'(&:)(,3#21.#(%,#'):,#(&:,#-,.&13#A%,/#(%,#61..,'-1/3&/7#
21.,6)'('#).,#)4)&+)*+,<##
#

## ]W>"?# ]W>!?#

# 6# c̀# 6(# 6b# c̀#

J1:&/)+#RST#>UTI?# V<CO# "<V@# "<!B# 5V<OB# V<CC#

W,)+#RST#>UTI?# V<QB# "<"V# "<O!# 5V<E"# V<CE#

W,)+#RST#>H=?# V<Q@# V<BE# "<!P# 5V<PO# V<@Q#

RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# V<CQ# V<PQ# "<PE# 5V<PQ# V<PO#

=TG#>UTI?# V<Q@# V<@E# "<""# 5V<!C# V<@"#

W,)+#=1/'0:-(&1/#>UTI?# V<QB# V<BV# V<QC# 5V<V!# V<B"#

G/30'(.&)+#T.1306(&1/#>UTI?# V<QE# !<PC# "<OE# 5V<EC# !<V"#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<QC# O<OE# "<!E# 5V<P"# O<V@#

W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<QQ# E<E@# "<!B# 5V<PO# P<CV#

W,)+#I,3,.)+#R14,./:,/(#=1/'0:-(&1/#>UTI? # V<BQ# !<B@# V<BP# V<V@# !<BP#

W,)+#U()(,XY16)+#R14(#=1/'0:-(&1/#>UTI?# V<QC# V<BB# V<QE# V<VE# V<BB#

Z10'&/7#U().(#>UTI?# V<CB# V<OB# "<PC# 5V<EP# V<O"#

[/,:-+1D:,/(#>UTI? # V<QE# ""<OO# "<"C# 5V<OC# "V<PO#

I,3#I0/3'#W)(,#>H=?# V<CC# V<PC# "<EO# 5V<EE# V<P"#

OM#$.,)'0.D#W)(,#>UTI?# V<CE# V<E@# "<!! # 5V<!@# V<EP#

OM#$.,)'0.D#W)(,#>H=?# V<CC# V<PP# "<EP# 5V<E@# V<OB#

E\#$.,)'0.D#W)(,#>H=?# V<CQ# V<PO# "<"@# 5V<"Q# V<P!#

"V\#$.,)'0.D#W)(,#>UTI?# V<CQ# V<OB# "<"Q# 5V<!"# V<O@#

"V\#$.,)'0.D#W)(,#>H=?# V<CQ# V<OB# "<!" # 5V<!P# V<O@#

]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # V<CQ# V<OB# "<"B# 5V<!V# V<OE#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<CB# V<OO# "<!V# 5V<!!# V<O!#

H]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<CE# V<OB# "<V!# 5V<VQ# V<OB#

 

F.1 Method 1 
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G/# M,(%13# "#>U,6(&1/# E<"?8# A,# :)(6%# -).):,(,.'#(z, ῭/ c̀)#*D# 2&((&/78# 21.# ,)6%# ',.&,'8# (%,#

4).&)/6,# 12# )/)+D'('9# 21.,6)'(# ,..1.'# )/3# 21.,6)'(# .,4&'&1/'<#L &(%&/# (%&'# :,(%138# A,# 61/'&3,.# (%.,,#

'-,6&2&6)(&1/'a#&?#(%,#*)',+&/,#]W>"?#'-,6&2&6)(&1/8#3,'6.&*,3#&/#(%,#(,K(c#&&?#)#:&K,3#'-,6&2&6)(&1/8#A%,.,#

',.&,'#).,#3, '6.&*,3#*D#(%,#*,'(#2&((&/7#]W>"?#1.#]W>!?#-.16,''8#21++1A&/7#(%,#6+)''&2&6)(&1/#&/#$)*+,#

`" 8#)/3# &&&?# )/#]W>"?# '-,6&2&6)(&1/#A%&6%# )++1A'# 21.# 20/3):,/()+# '%16F'# *,&/7# 3.)A/# 2.1:# )#

3&'(.&*0(&1/#A&(%#2)(#()&+'8#*)',3#1/#(%,#-).(&6+,#2&+(,.#:,(%13#3,'6.&*,3#&/#]--,/3&K#S<##

#

AR(1) specification.  ^)+:)/#& /2,.,/6,#21.#]W>"?#-.16,'','#&'#3,'6.&*,3#&/#(%,#(,K(8#',,#`;0)(&1/'#

>Q8C?<##$%,#,'(&:)(,'#12#z#)., #-.,',/(,3#&/#$)*+,#P8#)/3#(%,#:13,+#-,.21.:)/6,8#&/#(,.:'#12#:)(6%&/7#

(%,#>/1/5().7,(,3?#&/3&4&30)+#)/3#61/',/'0'#=R#61,22&6&,/('#A,.,#'%1A/#&/#I&70., #" <#$)*+,#I!#*,+1A#

'%1A'#(%,#20++#,'(&:)(,'#12#z#)/3# à<##$)*+,#I O#3160:,/('#(%,#:)(6%#(1#(%,#().7,(#:1:,/('<#

#

Table F2. SMM Estimates of ≠ and ÆØ (Method 1 AR(1) Specification) 
 
$%&'#()*+,#'%1A'#(%,#,'(&:)(,'#12#z#)/3# à8#)'#A,++#)'#(%,#CEj#61/2&3,/6,#&/(,.4)+#0'&/7#OVV#*11('(.)-#'):-+,'#
>*11('(.)--&/7#21.,6)'(,.'#A&(%#.,-+)6,:,/(?<#$%,#'()/3).3#3,4&)(&1/#12#(%,#/1&',#à#&'#/1.:)+&_,3#*D#(%,#'()/3).3#
3,4&)(&1/#12#&//14)(&1/'#&/#(%,#)6(0)+#-.16,''#c̀<#W,'0+('#21.#,)6%#',.&,'#).,#,'(&:)(,3#0'&/7#(%,#]W>"?#4,.'&1/#12#
(%,#3&)7/1'(&6#,K-,6()(&1/'#:13,+#*)',3#1/#(%,#-.1-,.(&,'#12#(%,#)6(0)+'#)661.3&/7#(1#$)*+,#I"<###

#
# z# CEj#=G# à/ c̀# CEj#=G#

J1:&/)+#RST#>UTI?# V<EO# >V<P!8#V<@V?# V<"O# >V<V!8#V<OB?#

W,)+#RST#>UTI?# V<@V# >V<E@8#V<@V?# V<!C# >V<V!8#V<@"?#

W,)+#RST#>H=?# V<OP# >V<!E8#V<P!?# V<OP# >V<V!8#V<VV?#

RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# V<EE# >V<P!8#V<@V?# "<@O# >"<VV8#V<B!?#

=TG#>UTI?# V<PC# >V<OE8#V<B"?# V<OP# >V<V!8#V<VV?#

W,)+#=1/'0:-(&1/#>UTI?# V<CQ# >V<QV8#"<O@?# O<!@# >!<B!8#V<PQ?#

G/30'(.&)+#T.1306(&1/#>UTI?# V<EB# >V<PP8#V<B"?# V<VC# >V<V!8#V<!!?#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<O@# >V<!E8#V<PC?# V<!B# >V<V!8#V<@"?#

W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<OB# >V<!E8#V<EO?# V<QP# >V<""8#V<@E?#

W,)+#I,3,.)+#R14,./:,/(#=1/'0:-(&1/#>UTI? # V<CV# >V<@!8#"<O!?# "<OC# >V<@"8#V<B!?#

W,)+#U()(,#X#Y16)+#R14(#=1/'0:-(&1/#>UTI?# "<OB# >V<QV8#!<O"?# P<"B# >!<B!8#"<OC?#

Z10'&/7#U().(#>UTI?# V<@C# >V<EO8#V<QP?# V<E!# >V<V!8#V<@E?#

[/,:-+1D:,/(#>UTI? # V<OV# >V<OV8#V<OV?# V<PC# >V<OB8#V<@"?#

I,3#I0/3'#W)(,#>H=?# V<OV# >V<OV8#V<OV?# V<BP# >V<@"8#V<VV?#

OM#$.,)'0.D#W)(,#>UTI?# V<PV# >V<OE8#V<P@?# "<V!# >"<VV8#V<@E?#

OM#$.,)'0.D#W)(,#>H=?# V<OV# >V<!Q8#V<OV?# V<CC# >V<@"8#V<VV?#

E\#$.,)'0.D#W)(,#>H=?# V<PE# >V<OC8#V<PC?# "<@E# >"<@E8#V<@E?#

"V\#$.,)'0.D#W)(,#>UTI?# V<PC# >V<P"8#V<EC?# !<BQ# >!<B!8#V<PQ?#

"V\#$.,)'0.D#W)(,#>H=?# V<PC# >V<P"8#V<EO?# !<E@# >"<@E8#V<B!?#
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]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # V<BV# >V<E@8#V<Q!?# O<CP# >!<B!8#V<PQ?#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<CO# >V<BC8#"<V@?# P<"O# >!<B!8#V<PQ?#

H]]# =1.-1.)(,#H1/3#W)(,#>H=?# V<BV# >V<EO8#V<BC?# !<PQ# >"<@E8#V<B!?#

#

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

#
$%&'#()*+,#'%1A'#21.,6)'(#,..1.#4).&)/6,8#∞̀±

b 8#)/3#21.,6)'(#.,4&'&1/#4).&)/6,#∞̀¢
b #&/#(%,#3)()#)/3#&/#(%,#,'(&:)(,3#

:13,+ #>M,(%13#"#]W"#4,.'&1/?8#)'#A,++#)'#(%,#)*'1+0(,#+17#3&22,.,/6,#*,(A,,/#(%,:<##

#
#

Mixed specification (AR(1) and AR(2)).  L,# 2&.'(#3,'6.&*,#^)+:)/#&/2,.,/6,#21.#)/#]W>!?#-.16,''<##

$%,# '()(,# 4).&)*+,# &'# )# 4,6(1.#"⃗# = ("#, "#'()#A%&6%# ,41+4,'# )661.3&/7# (1#"⃗# = ≥"⃗#'( +¥#8# A&(%#

(.)/'&(&1/# :)(.&K#≥ = ú
6( 6b
1 0

ù#)/3# 3&'(0.*)/6,#¥# = ú
.# 0
0 0

ù#A&(%#.#~∂(0, c̀
b)#&<&<3<# )6.1''# (&:,<##

$%,#1*',.4)(&1/#,;0)(&1/#&'#2# = ´"⃗# + 0##A&(%#´ = [1 0]#)/3#0#~∂(0, à
b)#&<&<3<#)6.1''#(&:,<##$%,#

^)+:)/#2&+(,.#6)/#(%,/#*,#A.&((,/a 

# I1.,6)'(#`..1.#N).&)/6,# ∞̀±
b # I1.,6)'(#W,4&'&1/#N).&)/6,#̀∞¢

b #

## S)() # M13,+# Y17#S&2# S)() # M13,+# Y17#S&2#

J1:&/)+#RST#>UTI?# P<OO# P<PP# V<V!@# "<@V# "<@O# V<V!O#

W,)+#RST#>UTI?# O<C!# E<VB# V<!EQ# "<"@# "<O!# V<"OV#

W,)+#RST#>H=?# "<BC# "<BQ# V<VV@# V<OB# V<OB# V<V"V#

RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# !<VC# !<V"# V<VO@# V<@!# V<@V# V<VPV#

=TG#>UTI?# "<EB# "<@"# V<V!!# V<PE# V<PE# V<VVO#

W,)+#=1/'0:-(&1/#>UTI?# "<@O# "<@B# V<V!!# V<EV# V<EV# V<VV"#

G/30'(.&)+#T.1306(&1/#>UTI?# "Q<@E# !P<!Q# V<!@P# O<C"# P<BQ# V<!V"#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# OC<!!# OC<!E# V<VV"# Q<VE# Q<"P# V<V"!#

W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# C!<@C# CV<V!# V<V!C# !!<VP# !"<EC# V<V!"#

W,)+#I,3,.)+#R14,./:,/(#=1/'0:-(&1/#>UTI? # "O<CO# "O<BB# V<V""# P<@V# P<EC# V<VV"#

W,)+#U()(,XY16)+#R14(#=1/'0:-(&1/#>UTI?# !<PO# !<PC# V<V!P# "<VO# "<VP# V<VV!#

Z10'&/7#U().(#>UTI?# PEC<OQ# PE@<"V# V<VVB# "!B<!! # "!E<!P# V<V"@#

[/,:-+1D:,/(#>UTI? # V<BO# V<Q"# V<VCB# V<!V# V<"C# V<VPE#

I,3#I0/3'#W)(,#>H=?# "<!Q# "<PO# V<"VC# V<EE# V<OC# V<OOC#

OM#$.,)'0.D#W)(,#>UTI?# "<O"# "<!B# V<VOP# V<PP# V<PO# V<VO!#

OM#$.,)'0.D#W)(,#>H=?# "<!C# "<OO# V<V!E# V<EV# V<OP# V<OBC#

E\#$.,)'0.D#W)(,#>H=?# V<CO# V<QC# V<VPE# V<OB# V<OB# V<V"O#

"V\#$.,)'0.D#W)(,#>UTI?# V<@E# V<@!# V<VPC# V<!@# V<!E# V<VVB#

"V\#$.,)'0.D#W)(,#>H=?# V<@Q# V<@Q# V<V"P# V<!B# V<!B# V<V""#

]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # V<QP# V<Q@# V<VOO# V<OE# V<O@# V<V"Q#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<BB# V<BC# V<V!O# V<O@# V<O@# V<VVC#

H]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<@"# V<@!# V<VVB# V<!@# V<!@# V<VV!#
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"#|#
),t = "#|#'(

) + (1 + z)
Σ((

Σ(( + à
b Å2#

) − 6("#'(|#'(
) − 6b"#'b|#'(

) Ç,															(F1)#

A%,.,#Σ((#&'#(%,#2&.'(# ,/(.D#12#(%,# '(,)3D#'()(,#4).&)/6,# :)(.&K#12#*,+&,2'#)(#1 − 1#)*10(#"#8#A%&6%#&'#

7&4,/#*D#(%,#21++1A&/7#61/3&(&1/a#

Σ = AΣA∫ +¥ − ≥ΣC(C∫ΣC + à
b)'(C∫ΣA∫#

A%,.,#¥ = º c̀
b 0
0 0

Ω<###$%,#)*14,#,K-.,''&1/#31,'#/1(#%)4,#)#6+1',3#21.:#'1+0(&1/<#i/,#6)/#'1+4,#21.#

l#*D#/0:,.&6)++D#'1+4&/7#21.#(%,#0/&;0,#.11(#12#)#-1+D/1:&)+8#1.#&(,.)(&/7#(%,#)*14,#,;0)(&1/#0/(&+#(%,#

4)+0,#'()*&+&_,'<#G/#-.)6(&6,8#A,#'1+4,#21.#(%,#.11(#)/3#61/2&.:#(%)(#(%,#)*14,#61/3&(&1/#&'#')(&'2&,3<#i/6,#

A,#%)4,#(%,#4)+0,#12#l8#1/,#6)/#&(,.)(,#,;0)(&1/#>I "?#(1#7,/,.)(,#21.,6)'('#21.#10.#UMM#,'(&:)(&1/#

-.16,30.,<###

$)*+,#I P#-.,',/('#(%,#,'(&:)(&1/ #.,'0+('<#

Table F4. SMM Estimates of ≠ and ÆØ (Method 1, Mixed AR(2) and AR(1) Specification) 
#
$%&'#()*+,#'%1A'#(%,#,'(&:)(,'#12#z#)/3# à#*)',3#1/#M,(%13#"#A&(%#:&K,3#]W>!?#)/3#]W>"?#-.16,'','8#)'#A,++#)'#
(%,#CEj#61/2&3,/6,#&/(,.4)+#0'&/7#*11('(.)-#>*11('(.)--&/7#21.,6)'(,.'#A&(%#.,-+)6,:,/(?<#$%,#'()/3).3#3,4&)(&1/#
12#(%,#/1&',#à#&'#/1.:)+&_,3#*D#(%,#'()/3).3#3,4&)(&1/#12#&//14)(&1/'#&/#(%,#)6(0)+#-.16,''#c̀<#W,'0+('#21.#,)6%#
',.&,'#).,#, '(&:)(,3#0'&/7#(%,#]W>"?#1.#]W>!?#4,.'&1/#12#(%,#3&)7/1'(&6#,K-,6()(&1/'#:13,+#*)',3#1/#(%,#-.1-,.(&,'#
12#(%,#)6(0)+'#)661.3&/7#(1#$)*+,#I"<##
!

## z# CEj#=G# à/`.# CEj#=G# =1/',/'0'#
=R#

G/3&4&30)+#
=R#

J1:&/)+#RST#>UTI?# V<"P# >V<VP8#V<!E?# V<O@# >V<VP8#V<BO?# V<VQ# 5V<VP#

W,)+#RST#>UTI?# V<"@# >V<VP8#V<OB?# V<!Q# >V<V!8#V<BO?# V<VC# V<V"#

W,)+#RST#>H=?# V<O"# >V<"P8#V<E@?# "<OV# >V<BO8#!<!V?# V<EQ# 5V<!B#

RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# V<"P# >V<VE8#V<!B?# !<E!# >!<!V8#O<"Q?# "<EP# V<V!#

=TG#>UTI?# V<QV# >V<PP8#"<!P?# "<EB# >V<BO8#!<B!?# V<OC# 5V<OB#

W,)+#=1/'0:-(&1/#>UTI?# V<CC# >V<QV8#"<O@?# O<O!# >!<!V8#P<@V?# "<O@# 5V<O@#

G/30'(.&)+#T.1306(&1/#>UTI?# V<O"# >V<VC8#V<EQ?# V<@C# >V<"V8#"<OV?# V<OV# 5V<"E#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<!!# >V<"P8#V<OP?# "<!B# >V<BO8#"<E!?# "<"Q# 5V<VO#

W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<!Q# >V<""8#V<P@?# "<EP# >V<BO8#!<!V?# "<"V# 5V<"E#

W,)+#I,3,.)+#R14,./:,/(#=1/'0:-(&1/#>UTI? # V<QC# >V<@@8#"<"C?# "<OC# >V<BO8#!<!V?# V<O!# 5V<O!#

W,)+#U()(,#X#Y16)+#R14(#=1/'0:-(&1/#>UTI?# "<PO# >V<CC8#!<O"?# P<O@# >O<"Q8#@<@E?# V<BO# 5V<P@#

Z10'&/7#U().(#>UTI?# V<C"# >V<EO8#"<O!?# "<@P# >V<BO8#!<!V?# V<E@# 5V<OP#

[/,:-+1D:,/(#>UTI? # V<VV# >V<VV8#V<V!?# "<EC# >"<E!8#!<!V?# "<!E# V<"!#

I,3#I0/3'#W)(,#>H=?# V<VV# >V<VV8#V<V!?# "<!@# >"<VE8#"<E!?# V<BB# 5V<V"#

OM#$.,)'0.D#W)(,#>UTI?# V<"@# >V<""8#V<!"?# "<""# >"<VE8#"<E!?# V<C@# V<V@#

OM#$.,)'0.D#W)(,#>H=?# V<V"# >V<VV8#V<VE?# "<CP# >"<E!8#!<!V?# "<!E# V<VP#

E\#$.,)'0.D#W)(,#>H=?# V<!@# >V<!"8#V<O!?# !<!V# >!<!V8#!<!V?# "<V!# 5V<"Q#

"V\#$.,)'0.D#W)(,#>UTI?# V<EV# >V<P"8#V<EC?# O<"O# >!<!V8#O<"Q?# V<BO# 5V<OB#

"V\#$.,)'0.D#W)(,#>H=?# V<!E# >V<!V8#V<!C?# !<!@# >!<!V8#O<"Q?# V<B"# 5V<OV#
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]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # V<EE# >V<PB8#V<@E?# P<@P# >P<@V8#P<@V?# "<!B# 5V<OE#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<@V# >V<EO8#V<B"?# P<@V# >P<@V8#P<@V?# "<PP# 5V<OO#

H]]#=1.-1.)(,#H1/3# W)(,#>H=?# V<@Q# >V<EO8#V<BC?# !<OQ# >"<QE8#O<"Q?# V<EE# 5V<O@#

#

$%,#.,'0+('#).,#'&:&+).#(1#(%1',#1*()&/,3#0/3,.#(%,#]W>"?#'-,6&2&6)(&1/#>',,#$)*+,#P#&/#(%,#(,K(#

)/3#$)*+,#I!#)*14, ?<#

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

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

$%&'#()*+,#'%1A'#21.,6)'(#,..1.#4).&)/6,8#∞̀±
b 8#)/3#21.,6)'(#.,4&'&1/#4).&)/6,#∞̀¢

b #&/#(%,#3)()#)/3#&/#(%,#,'(&:)(,3#
:13,+ #>M,(%13#"8#:&K,3#]W>!?#)/3#]W>"?#4,.'&1/?8#)'#A,++#)'#(%,#)*'1+0(,#+17#3&22,.,/6,#*,(A,,/#(%,:<##

 

i4,.)++8#(%,', #,'(&:)(&1/#.,'0+('#).,#'&:&+).#(1#(%1',#&/#$)*+,#P#>A%,.,#)++#',.&,'#).,#,'(&:)(,3#

*)',3#1/#(%,#]W>"?#4,.'&1/#12#(%,#:13,+<#I1.#',.&,'#(%)(#).,#',+,6(,3#)'#]W>!?#&/#$)*+,#`"8#z#

,'(&:)(,3#0'&/7#]W>"?#)/3#]W>!?#4,.'&1/'#12#M,(%13#"#).,#V<@O#61..,+)(,3#>" 54)+0,#V<V"?8#)/3#

# I1.,6)'(#`..1.#N).&)/6,# ∞̀±
b # I1.,6)'(#W,4&'&1/#N).&)/6,#̀∞¢

b #

## S)() # M13,+# Y17#S&2# S)() # M13,+# Y17#S&2#

J1:&/)+#RST#>UTI?# P<OO# P<OP# V<VVO# "<@V# "<@V# V<VVP#

W,)+#RST#>UTI?# O<C!# O<C"# V<VV!# "<"@# "<"B# V<VVQ#

W,)+#RST#>H=?# "<BC# "<BC# V<VVV# V<OB# V<OB# V<VVV#

RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# !<VC# !<VB# V<VV@# V<@!# V<@O# V<V!P#

=TG#>UTI?# "<EB# "<E@# V<VV@# V<PE# V<PP# V<V"Q#

W,)+#=1/'0:-(&1/#>UTI?# "<@O# "<@@# V<V!V# V<EV# V<EV# V<VV!#

G/30'(.&)+#T.1306(&1/#>UTI?# "Q<@E# "Q<@B# V<VV"# O<C"# O<CE# V<V"V#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# OC<!!# OC<!!# V<VVV# Q<VE# Q<""# V<VVQ#

W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# C!<@C# C"<BO# V<V"V# !!<VP# !"<CE# V<VVP#

W,)+#I,3,.)+#R14,./:,/(#=1/'0:-(&1/#>UTI? # "O<CO# "O<CP# V<VV"# P<@V# P<@"# V<VVP#

W,)+#U()(,XY16)+#R14(#=1/'0:-(&1/#>UTI?# !<PO# !<PB# V<V"@# "<VO# "<VP# V<VV@#

Z10'&/7#U().(#>UTI?# PEC<OQ# P@V<V@# V<VV"# "!B<!! # "!B<!V# V<VVV#

[/,:-+1D:,/(#>UTI? # V<BO# V<QC# V<!V"# V<!V# V<!@# V<!BE#

I,3#I0/3'#W)(,#>H=?# "<!Q# "<OO# V<VOQ# V<EE# V<EQ# V<V@P#

OM#$.,)'0.D#W)(,#>UTI?# "<O"# "<O!# V<VVB# V<PP# V<PE# V<VVE#

OM#$.,)'0.D#W)(,#>H=?# "<!C# "<OO# V<V!Q# V<EV# V<E"# V<V!!#

E\#$.,)'0.D#W)(,#>H=?# V<CO# V<CP# V<VVC# V<OB# V<OB# V<VVO#

"V\#$.,)'0.D#W)(,#>UTI?# V<@E# V<@E# V<V"P# V<!@# V<!E# V<VVO#

"V\#$.,)'0.D#W)(,#>H=?# V<@Q# V<@B# V<V"P# V<!B# V<!B# V<VV!#

]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # V<QP# V<QO# V<VVC# V<OE# V<OE# V<VVO#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<BB# V<B@# V<V""# V<O@# V<O@# V<V"!#

H]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<@"# V<@"# V<VVO# V<!@# V<!@# V<VVE#
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à#).,#V<CP#61..,+)(,3#>" 54)+0,#V<VV?<#$%,#+,4,+'#12#(%,',#F,D#-).):,(,.'#)+'1#7,/,.)++D#:)(6%<#

$%,# &/3&4&30)+# =R# 61,22&6&,/('# ).,# V<Q!# 61..,+)(,3# >" 54)+0,# V<VV?# )/3# (%,# 61/',/'0'# =R#

61,22&6&,/('#).,#V<QE#61..,+)(,3#>" 54)+0,#V<VV?<#

#

AR(1) Specification with Particle Filtering.  I&/)++D8 A,#-.,',/(#(%,#.,'0+('#12#(%,#'-,6&2&6)(&1/#A%,.,#

',.&,'#).,#)''0:,3#(1#21++1A#)/#]W>"?#)++1A&/7#21.#/1/5/1.:)+#'%16F'<##$%,#-).(&6+,#2&+(,.#-.16,30.,#

0',3#21.#(%,#,'(&:)(&1/#&'#,K-+)&/,3#&/#3,()&+#&/#]--,/3&K#S< 

Table F6. SMM Estimates of ≠ and ÆØ (Method 1, Particle Filtering) 
#
$%&'# ()*+,# '%1A'# (%,# ,'(&:)(,'# 12#z#)/3# à#*)',3# 1/# M,(%13# "# A&(%# -).(&6+,# 2&+(,.&/78# )'# A,++# )'# (%,# CEj#
61/2&3,/6,#&/(,.4)+#0'&/7#*11('(.)-#>*11('(.)--&/7#21.,6)'(,.'#A&(%#.,-+)6,:,/(?<#$%,#'()/3).3#3,4&)(&1/#12#(%,#
/1&',#̀ a#&'#/1.:)+&_,3#*D#(%,#'()/3).3#3,4&)(&1/#12#&//14)(&1/'#&/#(%,#)6(0)+#- .16,'' #̀ c<##
!

## z# CEj#=G# à/`.# CEj#=G# =1/',/'0'#
=R#

G/3&4&30)+#
=R#

J1:&/)+#RST#>UTI?# V<E@# >V<PQ8#V<@V?# V<"!# >V<V!8#V<OE?# V<VC# 5V<V"#

W,)+#RST#>UTI?# V<EO# >V<P"8#V<@V?# V<!@# >V<V!8#V<EE?# V<PV# V<!E#

W,)+#RST#>H=?# V<OQ# >V<!E8#V<EQ?# V<P"# >V<V!8#"<OO?# V<"O# 5V<VO#

RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# V<!E# >V<"C8#V<O!?# O<B!# >!<VB8#E<@O?# "<EQ# V<VC#

=TG#>UTI?# V<@P# >V<OE8#"<!P?# V<@!# >V<VO8#"<EO?# V<V!# 5V<"E#

W,)+#=1/'0:-(&1/#>UTI?# V<CE# >V<QV8#"<O@?# P<BB# >O<Q@8#@<OB?# "<O"# 5V<OE#

G/30'(.&)+#T.1306(&1/#>UTI?# V<QE# >V<OE8#"<P"?# V<VP# >V<V"8#V<VC?# V<OP# V<!Q#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<OQ# >V<!Q8#V<E@?# V<VC# >V<V"8#V<"Q?# V<@!# V<OQ#

W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# V<O"# >V<"C8#V<EO?# V<"O# >V<V!8#V<OV?# V<B!# V<VO#

W,)+#I,3,.)+#R14,./:,/(#=1/'0:-(&1/#>UTI? # V<B"# >V<EO8#V<CB?# V<P@# >V<"B8#V<@V?# V<!P# 5V<OV#

W,)+#U()(,#X#Y16)+#R14(#=1/'0:-(&1/#>UTI?# "<@V# >V<CC8#!<PC?# E<B@# >O<E!8#C<EB?# V<BO# 5V<PE#

Z10'&/7#U().(#>UTI?# V<QV# >V<PP8#"<EV?# V<VE# >V<VV8#V<"E?# V<"Q# 5V<VE#

[/,:-+1D:,/(#>UTI? # V<!C# >V<!B8#V<OV?# "<O"# >"<VV8#"<@E?# V<CV# V<PC#

I,3#I0/3'#W)(,#>H=?# V<OV# >V<OV8#V<OV?# "<EE# >"<!E8#!<V@?# "<""# V<""#

OM#$.,)'0.D#W)(,#>UTI?# V<!B# >V<!"8#V<O!?# "<B@# >"<P"8#"<BQ?# V<E@# V<"O#

OM#$.,)'0.D#W)(,#>H=?# V<OV# >V<!B8#V<OV?# !<!! # >"<OB8#!<!@?# "<!V# V<"V#

E\#$.,)'0.D#W)(,#>H=?# V<PC# >V<P!8#V<E@?# O<QQ# >O<QP8#O<QP?# "<"@# 5V<!B#

"V\#$.,)'0.D#W)(,#>UTI?# V<PB# >V<P"8#V<EO?# B<EV# >B<P!8#B<P!?# V<EQ# 5V<OQ#

"V\#$.,)'0.D#W)(,#>H=?# V<PC# >V<P"8#V<EO?# @<CE# >P<PQ8#B<OQ?# V<BQ# 5V<OE#

]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # V<@P# >V<EO8#V<QE?# "V<PC# >B<!B8#""<CQ?# V<P@# 5V<PO#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<CQ# >V<BC8#"<!P?# "!<QO# >Q<OO8#"O<BO?# "<"! # 5V<PV#

H]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<E!# >V<OC8#V<@!?# @<CO# >P<EV8#B<P!?# V<PO# 5V<OC#

#

#

#



PQ#
!

Table F7. Variance of Forecast Errors and Forecast Revisions: Data and Model 
(Method 1, Particle Filtering) 

$%&'#()*+,#'%1A'#21.,6)'(#,..1.#4).&)/6,8#∞̀±
b 8#)/3#21.,6)'(#.,4&'&1/#4).&)/6,#∞̀¢

b #&/#(%,#3)()#)/3#&/#(%,#,'(&:)(,3#
:13,+#>M,(%13#"8#-).(&6+,#2&+(,.&/7#4,.'&1/?8#)'#A,++#)'#(%,#)*'1+0(,#+17#3&22,.,/6,#*,(A,,/#(%,:<##

 

$%,',#,'(&:)(&1/#.,'0+('#0'&/7#(%,#-).(&6+,#2&+(,.&/7#).,#4,.D#'&:&+).#(1#(%,#*)',+&/,#.,'0+('#&/#

$)*+,#P<#$%,#z#&/#(%,',#(A1#6)','#).,#V<C!#61..,+)(,3#>" 54)+0,#V<V"?8#)/3#à#).,#V<CV#61..,+)(,3#>" 54)+0,#

V<VV?<#$%,#+,4,+'#12#(%,',#F,D#-).):,(,.'#)+'1#7,/,.)++D#:)(6%<#$%,#&/3&4&30)+#=R#61,22&6&,/('#).,#V<C@#

61..,+)(,3#>" 54)+0,#V<VV?#)/3#(%,#61/',/'0'#=R#61,22&6&,/('#).,#V<C!#61..,+)(,3#>" 54)+0,#V<VV?<#

 

F.2 Method 2 

G/#M,(%13#!#A,#)''0:,#(%,#',.&,'#).,#]W>"?#)/3#,'(&:)(,# z#*D#3&.,6(+D#*D#2&((&/7#&/3&4&30)+#

+,4,+#61,22&6&,/('#(1#(%,#61..,'-1/3&/7# :13,+#-.,3&6(&1/#>`;0)(&1/#"!?<##L,#(%,/#,'(&:)(,# à/ c̀#*D#

2&((&/7#(%,#4).&)/6,#12#21.,6)'(#.,4&'&1/'<#L&(%&/#(%&'#:,(%138#A,#61/'&3,.#)#-11+,3#' -,6&2&6)(&1/#)/3#

# I1.,6)'(#`..1.#N).&)/6,# ∞̀±
b # I1.,6)'(#W,4&'&1/#N).&)/6,#̀∞¢

b #

## S)() # M13,+# Y17#S&2# S)() # M13,+# Y17#S&2#

J1:&/)+#RST#>UTI?# P<OO# P<PC# V<VOB# "<@V# "<@O# V<V!O#

W,)+#RST#>UTI?# O<C!# E<VQ# V<!@V# "<"@# "<"C# V<VO"#

W,)+#RST#>H=?# "<BC# "<BQ# V<VVC# V<OB# V<OB# V<V"!#

RST#T.&6,#G/3,K#G/2+)(&1/#>UTI?# !<VC# !<"V# V<VVE# V<@!# V<@"# V<V!V#

=TG#>UTI?# "<EB# "<EC# V<V""# V<PE# V<PE# V<VVQ#

W,)+#=1/'0:-(&1/#>UTI?# "<@O# "<@E# V<VVC# V<EV# V<EV# V<VV!#

G/30'(.&)+#T.1306(&1/#>UTI?# "Q<@E# !P<!E# V<!@O# O<C"# P<VB# V<VP!#

W,)+#J1/5W,'&3,/(&)+#G/4,'(:,/(#>UTI?# OC<!!# OC<P!# V<VVE# Q<VE# Q<"E# V<V"O#

W,)+#W,'&3,/(&)+#G/4,'(:,/(#>UTI?# C!<@C# C"<"Q# V<V"@# !!<VP# !"<@P# V<V"C#

W,)+#I,3,.)+#R14,./:,/(#=1/'0:-(&1/#>UTI? # "O<CO# "O<@C# V<V"B# P<@V# P<EB# V<VV@#

W,)+#U()(,XY16)+#R14(#=1/'0:-(&1/#>UTI?# !<PO# !<P@# V<V"O# "<VO# "<VO# V<VV@#

Z10'&/7#U().(#>UTI?# PEC<OQ# PE!<"V# V<V"@# "!B<!! # "!E<VC# V<V"B#

[/,:-+1D:,/(#>UTI? # V<BO# V<Q"# V<"V"# V<!V# V<!"# V<VPO#

I,3#I0/3'#W)(,#>H=?# "<!Q# "<@V# V<!!"# V<EE# V<EP# V<V"E#

OM#$.,)'0.D#W)(,#>UTI?# "<O"# "<!P# V<VE@# V<PP# V<P!# V<V@E#

OM#$.,)'0.D#W)(,#>H=?# "<!C# "<O@# V<VPC# V<EV# V<PC# V<V!"#

E\#$.,)'0.D#W)(,#>H=?# V<CO# V<CE# V<V!E# V<OB# V<OQ# V<VVB#

"V\#$.,)'0.D#W)(,#>UTI?# V<@E# V<@O# V<VOQ# V<!@# V<!E# V<VVC#

"V\#$.,)'0.D#W)(,#>H=?# V<@Q# V<@@# V<V"E# V<!B# V<!@# V<VV!#

]]]#=1.-1.)(,#H1/3#W)(,#>UTI? # V<QP# V<QO# V<VVC# V<OE# V<O@# V<V""#

]]]#=1.-1.)(,#H1/3#W)(,#>H=?# V<BB# V<BE# V<VOO# V<O@# V<O@# V<V"O#

H]]# =1.-1.)(,#H1/3#W)(,#>H=?# V<@"# V<@"# V<VV"# V<!@# V<!@# V<VVP#
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21.,6)'(,.#*D#21.,6)'(,.#'-,6&2&6)(&1/<##$%,#,'(&:)(,'#12#z#0/3,.#(%,#-11+,3#'-,6&2&6)(&1/#).,#'%1A/#&/#

$)*+,#P#&/#(%,#:)&/#(,K(<#$%,#20++#.,'0+('#A&(%#,'(&:)(,'#12#z#)/3# à#).,#'%1A/#&/#$)*+,#IQ#*,+1A<#

 
Table F8. SMM Estimates of z and à (Method 2) 

 
$%&'#()*+,#'%1A'#(%,#,'(&:)(,'#12#z#)/3# à8#)'#A,++#)'#(%,#CEj#61/2&3,/6,#&/(,.4)+#0'&/7#OVV#*11('(.)-#'):-+,'#
>*11('(.)--&/7#21.,6)'(,.'#A&(%#.,-+)6,:,/(?<#$%,#'()/3).3#3,4&)(&1/#12#(%,#/1&',#à#&'#/1.:)+&_,3#*D#(%,#'()/3).3#
3,4&)(&1/#12#&//14)(&1/'#&/#(%,#)6(0)+#-.16,''#c̀<#W,'0+('#21.#,)6%#',.&,'#).,#,'(&:)(,3#0'&/7#(%,#]W>"?#4,.'&1/#12#
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Table F9. Variance of Forecast Revisions: Data and Model (Method 2) 
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Table F10. Forecaster-by-Forecaster Estimates (Medians) 
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