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In this study, | aim to improve a predictive ability of aggrega Oy using industry earnings
changes to predict market earnings changes. Using industry earni o predict, | find some evidences

ABSTRACT

that relaxing the prediction model to allow for more than one icits helps increase the predictive
ia sensitiver to the industry classification and

is more precise than simple regression
model in predicting future market earnings changes wh 9 nde&ry earnings are classified based on SIC

one-digit and value weighted schemes but if | classifizd. ear@nhgs based on Fama French (either 10 or 17

ability of aggregate earnings. However, this improvement

aggregation scheme. To be specific, industrial prediction (IP

industries) and equally weight them, the IP model shvows ng improvement.
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Using Industry Earnings to Predict Market Earnings

1. Introduction

Earnings prediction has always been in the
interest of investors, managers and accounting
professionals. The earnings prediction is used
for fundamental analysis such as forecasting a
company’s future performance, determining a
firms’ stock price, evaluating managers’ ability,
and making business decisions. Overall, earnings
prediction is important to the company and
investors in making investment decision. Because
of its importance, many studies such as Finger
(1994), Foster (1977) and Dichev and Tang (2009)
are conducted to test the earnings predictability.
While predicting a company’s earnings at the
firm level to some extent has received attention
from accounting researchers, the market level

earnings forecast has not been extensively

use time series regression to regress

nal
monthly aggregate earnings changes on L

changes up to the next 4 quartaxs. confirms

that earnings possesse xthe dbility at the
aggregate level. Even ady and Gurun’s
results are impressivgiaey ©Only use a simple
regression model tregress aggregate earnings
changes o changes. This method
assumes tha servations across different
industries ate with the market earnings at

the samlg leVal. To improve an ability to predict

futurf\addxegate earnings, | relax this assumption

b% ©he for more than one coefficient.
(\ g (1966) is one among the first who talks

explored. My study is motivated by the fact tout the industry effect. He uses a factor analysis

investors nowadays become more diversify ow

b test his argument and shows that stock prices

their investment portfolio and tend to pay more& for firms in the same industry exhibit a common

) . Q
attention on how an overall market g.

Constructing a more efficient mod dict

future aggregate earnings should em make
better investing decision. Therefore, the objective

of this study is to establish del that is more

cate earnings.

QA

precise in predicting futur

2. Literature reviypothesis development

Consistent thari at al. (2006), Cready

document that current month

and Gurun (2

aggregate e s changes which idiosyncratic

firms ris@x ged away have a predictive ability
to J ure aggregate earnings changes. They

movement that goes beyond the market effect.
To be specific, his results show that 50% of stock
price movements are explained by movements
in the market index and the additional 10-20%
of the residual variances is then explained by
industry index. Based on King (1966) results and
a connection between the stock price and firms
earnings, Brown and Ball (1967) conduct a study
that test a relationship among earnings of an
individual firm, earnings of the other firms in its
industry and the earnings of all firms in the market.
They use the following earnings variables in their

analysis: 1) net income 2) operating income 3) net
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income + after tax interest expenses 4) adjusted
EPS 5) operating income deflated by total assets
and 6) net income + after tax interest expense
deflated by total assets. Besides the high correlation
between earnings from various industries and
market earnings, their results also show that
earnings from different industries associate with
market earnings in the different levels.

Based on King (1966) and Brown and Ball
(1967) findings, it may not be reasonable to assign
only one coefficient to all observations in the
aggregate earning prediction model. A procedure
that treats all of the data equally would give less
precisely measured points more influence than
they should have and would give high precisely
measured points less influence than they actually
have. In this paper, | will attempt to assign each
group of the observations the proper amount of

influence over the parameter estimates. | assume

H,: Squared of prediction error from indug

a
prediction (IP) model is lower than squored

prediction error from simple prediction mode&

3. Research Design

Quarterly earnings data from &L 1984
2004 are obtained from Camentals
and later are used to prionaL quarterly
earnings changes during No 2004. Data are
formed in the rolling Besis and have 40 quarters
each length. -6§ to predict market
earnings changes 1995, | use earnings data

during Q1 1985 4 1994 and then the earnings
data from ©2 5 to Q1 1995 are required to
predict 95 earnings. Seasonal differenced
quar edzhings (AE) are defined as a difference

va"‘
barnings per share this quarter (t) and

gs per share four quarters prior (t-4). Earnings
easured before extraordinary items such as

that a model that classifies observations based  4ain (loss) on disposal of a discontinued division,

on their industries and assigning them a [t50p

weight based on the predictive power wm e

a more precise estimation. This moreafter
)
Q

is called industrial prediction (IP) m&del. A more

detail about this model will be swhorated below
in models section. | hypothesi e@ IP model will
be a better prediction met u d my hypothesis

can be rephrased b
H, Squared of @ion error from simple

prediction [ is equal to squared of

predict

20  91sa183u7BwOryd U 12 aUun 34 Dnu1gu 2559

from industrial prediction (IP)

and, to ensure that fiscal quarters are aligned,
the sample is restricted to firms with a March,
June, September or December fiscal year ends.
| scale seasonal differenced quarterly earnings
by previous quarter price (AE,/P.4). This ratio is
firm-level ratio which later will be equally weight
or value weight to form market earnings changes.
The equal-weighted aggregate market changes
(AE/P-ew) is simply the average of firm-level ratio
based on its market values at the beginning of the
quarter or lagged market value (MV). These same
procedures are also used to form industry seasonal

earnings changes. The only difference is that



Using Industry Earnings to Predict Market Earnings

industry earnings changes are grouped based on
Standard Industrial Classification (SIC) classification
schemes'. | decided to define industry based on
this classification scheme because among available
schemes, SIC is the oldest and most widely used
by researchers and economists. Following this
criterion, industry earnings changes of 10 industries
which are agriculture, mining, constructions,
manufacturing, transportation, wholesales trade,
retail trade, finance, services and public admin,
and other are formed. To avoid the impact of
the outliers, | exclude stocks with price below
$1 or above $10,000 and the top and bottom
1% of firms ranked by AE,/P. before calculating
earnings changes.

| use simple regression (equation 1) to

determine predictive ability of market earnings. (\

The equation represents prediction model t C\t
does not allow for the variation in coefﬁae

among observations from different industries. The®

@

regression process is repeatedly done tqlestitagte

changes in earnings for Q1 1995 to m .

AXmKt,K = éO,t"'éH(Akat,kﬂ)@

for k=t-1 to 0

—
—
—

Where

A>A<mkt,k = AEmktk/Pk1

t = period ro,1995 to Q4 2004

Kk = quarte X starting from t-1 to t-40.

hi |ca es that &,, and &, are an

intercept and a coefficient e
from observations during period
t-40.

Regression follovvlng t
done for each indusm ¢et the coefficient

estimate for Q1 199&.to Q4 2004.
For ea f

Adek"'n AXing i k1) + €t
\ k=t-1 to t-40

Whe
A md i, k/Pk 1

industry 1,2,3,...,n
period from Q1 1995 to Q4 2004

quarter period starting from t-1 to

-(2)

t-40. This indicates that &,,, &,, are an
intercept and a coefficient estimated
from observations during period t-1 to
t-40.

The estimated industry seasonal earnings
changes deflated by price (A)A(md i) calculated
from equation 2 are then equally weighted or
value weighted to form market earnings changes.
By using equal-weighted method (EW), sum of
estimated industry earnings changes deflated by

price (AX,.q ) is divided by number of industries.

N 12 a0UN 34 DnU19U 2559 91sA1sIBTWOYE 21
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Equation 3 below shows how to equal weight

the estimated industry seasonal earnings changes.

—?=1 Ao ..(3)
n
Where
A)A(mdi = estimated seasonal differenced quarterly
earnings deflated by lageed price
[ = industry 1,2,3,...,n
n = number of industries

For value-weighted method (VW), estimated
earnings changes deflated by price for each
industry (AX,q) calculated from equation 2 are
multiplied by the industry market value (MV, ) at
the beginning quarter which is defined as stock
price of all firms in the industry multiply by
outstanding shares of all outstanding firms in the
industry at the beginning of the quarter. Then they
are summarized and divided by total market value
(MV ) of all firms in the market at the beginning
of the quarter. This will yield estimated ra

VW-industry changes in earnings. Below@ n
4 shows how to valued weight estin@wdustry
seasonal earnings change.

" AS\('\ndi xM (@

MV

AXngi = est'mate@s in earnings of industry

i deflat y lagged price
i = ind@l&...,n
MV = 1z arket value (stock price *

nding shares) of all firms in

22 915a18097BwWOryS U 12 aUun 34 Dnu1gu 2559

MV = total market value (stock pri

outstanding shares) of all firms in

market at the beginning of the quarte
Actual seasonal aggregate earpi
deflated by lagged price (AE. /P,
1995 to Q4 2004 are obtained frofa, C
and are used to compaistimated
seaisonat earnings changes y lagged price
(AE./P) calculated fro
The differences are prilaiction errors which later
are squared t(ZZ' he sign effect. The
squared predictio yield from IP model will

squared prediction error from

uatfon 1, 3 and 4.

be compared

simple regrbssion, model (equation 1) by using

t-test. I model yields the lower squared
pred®r, I will reject the null and conclude
tm ulti-equation earning prediction model

C%etter than the simple regression model in

pré&dicting the future market earnings.
Q
4. Results
4.1 Summary Statistics

Table 1 reports means, standard deviation,
minimum and maximum for market and industry
earnings changes. Panel A shows that during
Q1 1985 to Q4 2004 period, the mean value of
equal-weighted (valued weighted) quarterly market
earnings changes is 0.0002750 (-0.0002619) with
standard deviation of 0.0043658 (0.0017875) and
the mean value of equally-weighted (valued
weighted) quarterly industry earnings changes is
0.0007918 (-0.0002261) with standard deviation
of 0.0047000 (0.0026795). Table 1 Panel B also

provides summary statistics on the same variable



Using Industry Earnings to Predict Market Earnings

Table 1 Descriptive Statistics for market earnings changes and industry earnings changes %
Ean;

Panel A and panel B show the descriptive statistics for quarterly market earnings chanés
quarterly industry earnings changes during Q1 1985 to Q4 2004 and during Q1

respectively. N is a number of quarters. AE, or quarterly earnings changes are ear

minus earning four quarters prior. AE,/P,_; is quarterly earnings changes deflated by | price. This

sample consists of firms with a March, June, September or December fi

ear end. This sample
excludes stock with price below $1 and above $10,000 and the top and bo @%’/o of firms ranked
by AEK/PK,1. »\’\m
N
N Mean Min Max

)

ratio is calculated for each firm and then either equally weight or valuivveigh teaneoregate. The

Panel A (1985 to 2004 or 80 quarters)

Equal-weighted (EW) market earnings changes 80 0.000ZN@M%% -0.0083970 | 0.0084107
deflated by lagged price (AE, /P

Equal-weighted (EW) industry earnings changes 80 @ 0.0047000 | -0.0086300 0.0118736
deflated by lagged price (AE,q,/Pis) %

Value-weighted (VW) market earnings changes 80 ( -09002619 0.0017875 | -0.0053430 0.0074368
deflated by lagged price (AE . /Pis) m

Value-weighted (VW) industry earnings changes 800 -0.0002261 0.0026795 | -0.0099540 0.0082535
deflated by lagged price (AE,q,/Ps) /\ Q@

Panel B (1995 to 2004 or 40 quarters) (@\m

Equally-weighted (EW) market earning nges a0 0.0013128 0.0045110 | -0.0083970 0.0084107
deflated by lagged price (AE /Py @

Equal-weighted (EW) industry earzgs changes 40 0.0019243 | 0.0050004 | -0.0073788 0.0118736
deflated by lagged price (AE, 4 K

Value-weighted (VW) marke gs changes 40 -0.0001523 0.0024689 | -0.0053432 0.0074368
deflated by lagged nctk/Pm

Value-weighted (V! Xtry earnings changes a0 -0.0001279 0.0033765 | -0.0099540 0.0082535

deflated by lag ric€ (AEpg/Pe)

N 12 a0un 34 Dnu19U 2559 91sdsdBWOYE 23
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for the shorter time period, Q1 1995 to Q4
2004. It shows that the mean value of equal-
weighted (valued weighted) quarterly market
earnings changes is 0.0013128 (-0.0001523) with
standard deviation of 0.0045110 (0.0024689) and
the mean of equal-weighted (valued-weighted)
quarterly industry earnings changes is 0.0019243
(-0.0001279) with standard deviation of 0.0050004
(0.0033765). Compared to KLW (2006) results, the
mean value of my data is smaller because | leave

out the high inflation period (1970s).

4.2 Equal-weighted aggregate earnings chang

one-digit SIC code

In this section industry seasonal ea
changes are aggregated based on@%
code. Table 2 reports the squared predi
calculated from the simple regress: \

1) and industrial predicti @% .
2), A prediction error is the e between an
S

actual seasonal market e

e

~

anges deflated

and an estimated

by lagged price (A [
seasonal mar &y/changes deflated by

Table 2 Summary of squared prediction errors from equal- vvel pLe regression and industrial
error from these two models.

prediction (IP) model and the differences of square |ct|
Sample used in industrial prediction (IP) model is @%ﬁd based on one-digit SIC code.

Squared prediction error Squaréd )ediction error . .
Prediction Quarter yield from simple )@‘I!Nn EW industrial leferen.ce. In squared

regression Q}prediction model prediction error
199501 0.0000464 < 0.0000080 0.0000384
1995Q2 0.0000015 >° 0.0000093 (0.0000078)
199503 0.000000Q 0.0000013 (0.0000010)
199504 o.ooom 0.0000017 0.0000001
1996Q1 0.028Q018 0.0000142 (0.0000124)
19960Q2 0. @‘ 0.0000034 (0.0000025)
1996Q3 0.0000035 0.0000007 0.0000029
1996Q4 00005 0.0000053 (0.0000048)
199701 @O .0000001 0.0000091 (0.0000090)
1997Q2 0.0000005 0.0000008 (0.0000003)
1997Q3 \@ 0.0000001 0.0000016 (0.0000015)
199704 0.0000049 0.0000009 0.0000040
199801 Q 0.0000002 0.0000005 (0.0000003)
1998Q 0.0000087 0.0000000 0.0000087
1 N\ 0.0000119 0.0000049 0.0000070
‘ 0.0000211 0.0000053 0.0000159

@

915a159818wOryd  UR 12 aUui 34 Tnungu 2559



Using Industry Earnings to Predict Market Earnings

Table 2 Summary of squared prediction errors from equal-weighted simple regression and i

rial

prediction (IP) model and the differences of squared prediction error from these two m

Sample used in industrial prediction (IP) model is aggregated based on one-digit de
(Cont.) @
AN
Squared prediction error Squared prediction error %/zuare d
Prediction Quarter yield from simple yield from EW industrial S\ error
regression prediction model
199901 0.0000035 0.0000045 0.0000010)
1999Q2 0.0000023 0.0000043 @\ (0.0000019)
1999Q3 0.0000047 0.0000239 ‘ (0.0000192)
199904 0.0000000 0.000 @ (0.0000015)
200001 0.0000096 0.00 (0.0000025)
2000Q2 0.0000032 0.00 0.0000012
200003 0.0000001 0 1 (0.0000011)
2000Q4 0.0000261 000572 (0.0000311)
200101 0.0000046 0v0287 (0.0000241)
2001Q2 0.0000014 % .0000009 0.0000005
2001Q3 0.0000230 0.0000490 (0.0000260)
2001Q4 0.0000178 (Qi\ 0.0000018 0.0000160
200201 0.0000612 > 0.0001248 (0.0000636)
2002Q2 0.0000037 Qo 0.0000668 (0.0000631)
2002Q3 0.0000219 ¢ 0.0000501 (0.0000281)
200204 0. 0.0000656 (0.0000426)
200301 0.000000 0.0000118 (0.0000113)
2003Q2 121 0.0000320 (0.0000199)
200303 0.0000085 0.0000002 0.0000083
2003Q4 6@.0000083 0.0000092 (0.0000009)
200401 (@ 0.0000010 0.0000042 (0.0000032)
2004Q2 O 0.0000009 0.0000037 (0.0000028)
2004Q3 @ 0.0000036 0.0000380 (0.0000343)
\ 0.0000147 0.0000330 (0.0000183)

200404
T-Stat’ 1.81 @

a8

: \/est assesses whether the means of two groups are statistically different from each other.

0N 12 a0ui 34 DnU1U 2559
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lageed price calculated (AE, /P, ). The results show
that only 11 out 40 sample period quarters that
IP model is more accurate than simple regression
model in predicting the future market earnings.
Moreover, using T-test to compare squared
prediction error from these models, | find that the
squared prediction error from simple regression
model is statistically significantly less than the
squared prediction error yield from IP model with
the t-stat = 1.81. This result suggests that giving a
similar weight to each industry earnings does not
improve the predictive ability of the aggregate
earnings. | suspect that the earnings of larger

industry may have more predictive power than

will investigate this assumption.

the earnings of the small industry. Next sa

g@}ha es 3 r@)

Similar to section 4.1, the s& d in
this section is aggregataoned'git
SIC code. In this sectiony r, the sample
is value-weighted. The nmﬁ‘rence between
equally-weighted and ue-weighted method is
that value—vvei assigns more weight
to the larger ind he results show that for

23 out of 40 ers, the squared prediction
error calcu@from the industrial prediction

4.3 Value-weighted aggregate earnin

one-digit SIC code

dprediction error from these two models.

Table 3 Summary of squared prediction errors from vaL; ted simple regression and industrial

prediction (IP) model and the differences of {qu

Sample used in industrial prediction (IP) s aggregated based on one-digit SIC code (10

industries).

Squared predictiop/e
Prediction Quarter yield from si

regres{ion

1995Q1 o.
1995Q2 0.0000002
1995Q3 oooooz
1995Q4 0000070
1996Q1 0.0000007
1996Q2 (D 0.0000001
1996Q3 0.0000006
1996Q4 Q 0.0000131
1997Q 0.0000087

199 0.0000102
1 0.0000022
/ot 0.0000014

&
5 -
il trom VW inusry | Drence n square
prediction model prediction error

0.0000007 (0.0000006)
0.0000018 (0.0000016)
0.0000001 0.0000001
0.0000000 0.0000070
0.0000005 0.0000002
0.0000009 (0.0000007)
0.0000001 0.0000005
0.0000024 0.0000107
0.0000000 0.0000087
0.0000000 0.0000102
0.0000000 0.0000022
0.0000002 0.0000013

26 915a180978wWOrys U 12 aUun 34 Dnu1gu 2559



Using Industry Earnings to Predict Market Earnings

Table 3 Summary of squared prediction errors from value-weighted simple regression and iy

prediction (IP) model and the differences of squared prediction error from these two m

Sample used in industrial prediction (IP) model is aggregated based on one-digit SIC
(10 industries). (Cont.)

de

0

AN
Squared prediction error Squared prediction error oce Qe
Prediction Quarter yield from simple yield from VW industrial o error
regression prediction model

199801 0.0000014 0.0000015 0.0000001)
1998Q2 0.0000025 0.0000008 (\ 0.0000017
1998Q3 0.0000009 0.0000009 (0.0000001)
199804 0.0000016 0.000 &? (0.0000014)
199901 0.0000087 0.00 0.0000081
1999Q2 0.0000016 0.00 0.0000010
1999Q3 0.0000005 0 16 (0.0000011)
1999Q4 0.0000008 000018 (0.0000010)
200001 0.0000012 090002 0.0000009
2000Q2 0.0000003 % .0000001 0.0000002
200003 0.0000000 0.0000001 (0.0000001)
200004 0.0000037 gg\ 0.0000011 0.0000026
200101 0.0000001 > 0.0000016 (0.0000015)
2001Q2 0.0000031 Q 0.0000109 (0.0000078)
2001Q3 0.000Q003 @ 0.0000031 (0.0000028)
200104 0. 0.0000009 0.0000103
2002Q1 000004 0.0000072 0.0000386
2002Q2 001 0.0000007 (0.0000006)
200203 0.0000107 0.0000073 0.0000034
2002Q4 @.0000072 0.0000001 0.0000071
200301 (@ 0.0000090 0.0000012 0.0000078
200302 O 0.0000008 0.0000038 (0.0000031)
200303 @ 0.0000000 0.0000071 (0.0000071)
200304, \ 0.0000344 0.0000365 (0.0000022)
2004 Q 0.0000508 0.0000031 0.0000478
20 0.0000022 0.0000141 (0.0000119)
0.0000041 0.0000006 0.0000035

104 0.0000152 0.0000038 0.0000114

0N 12 a0ui 34 DnU1U 2559
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(IP) model is less than that is calculated from
simple regression model. With T-statistic equals
to -1.69, the results supports my hypothesis that
IP- model is superior to simple regression model
as the squared prediction error from this model
is statistically significantly less than the squared
prediction error yield from simple regression

model.

5. Robustness test

My assumption for the robustness test is that
the industry classification schemes and a number
of industries retained in the aggregation process
influence a predictive ability of earnings changes.
In this section, therefore, | use an alternative
classification scheme to aggregate industry earnings
changes. | decided to use Fama French industry
classification scheme (both 10 and 17 industries)

because Bhojraj et al (2003) document a high

5.1 Equal-weighted aggregate earnings changes

10 industries Fama French industry classificat

scheme
hidftectis ©)
@s ries
and then later is equally weighted fa.for arket
earnings changes. The resn how that
ol

industrial prediction (IP) ot superior to

N%

The industry earnings changes |

are grouped based on Fama French

the simple regression m@% Gredicting future
aggregate earnings chzlages. Only 15 out of 40
quarters that elds less prediction
errors than simg lssion model. Moreover,

@)
are squared prediction error

from thesmu, | find that they are not

statistic ificantly different from each other
(T—St% ).89).

using T-test to

degree of correspondence among SIC, NAICS, and &

Fama French classifications. To be specific, {#4%
the firms grouping by Fama French atgom e

agreed with two-digit SIC grouping.ver, in
this section | will also use the alternative regression

regression method. In sum

will test the sensitivity of m

classification schem r of industries and
regression modet.@\

O

28  915d18097BwWOryS U 12 aUun 34 Dnu1gu 2559
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Using Industry Earnings to Predict Market Earnings

Table 4 Summary of squared prediction errors from equal-weighted simple regression ( d
a

two models. Sample used in industrial prediction (IP) model is aggregated based.qn F

industrial prediction (IP) model and the differences of squared prediction error from

French industry classification scheme (10 industries).

yield from simple

regression prediction model
199501 0.0000464 0.0000025
1995Q2 0.0000015 0.0000010 (\
1995Q3 0.0000004 0.0000020
199504 0.0000019 0.000 &?
1996Q1 0.0000018 0.00
1996Q2 0.0000009 0.00
1996Q3 0.0000035 06
1996Q4 0.0000005 2
1997Q1 0.0000001 0,0080005
1997Q2 0.0000005 %0.000006
1997Q3 0.0000001 0.0000004
1997Q4 0.0000049 0.0000102
199801 0.0000002 > 0.0000000
1998Q2 0.0000087 Q 0.0000055
1998Q3 0.000Q419 @ 0.0000130
199804 0. 1 0.0000404
199901 0000003 0.0000157
1999Q2 023 0.0000027
199903 0.0000047 0.0000115
1999Q4 b@.ooooooo 0.0000032
2000Q1 6@ 0.0000096 0.0000061
200002 O 0.0000032 0.0000005
200003 @ 0.0000001 0.0000001
200004, \ 0.0000261 0.0000171
2001 Q&\ 0.0000046 0.0000109
20 0.0000014 0.0000095
Q 0.0000230 0.0000374
Q4 0.0000178 0.0000647
2002Q1 0.0000612 0.0000853
2002Q2 0.0000037 0.0000069

AN
Squared prediction error Squared prediction error %/\?
S . . . nce quared
Prediction Quarter yield from EW industrial

A0Tow9N error

0.0000439
0.0000005
(0.0000016)
(0.0000016)
(0.0000039)
(0.0000023)
0.0000035
0.0000004
(0.0000004)
(0.0000002)
(0.0000003)
(0.0000053)
0.0000002
0.0000032
(0.0000011)
(0.0000193)
(0.0000122)
(0.0000003)
(0.0000069)
(0.0000032)
0.0000035
0.0000027
0.0000000
0.0000090
(0.0000063)
(0.0000081)
(0.0000144)
(0.0000469)
(0.0000241)
(0.0000031)

0N 12 a0ui 34 DnU1U 2559
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Table 4 Summary of squared prediction errors from equal-weighted simple regression (Eql

v:
industrial prediction (IP) model and the differences of squared prediction error from th

two models. Sample used in industrial prediction (IP) model is aggregated based o

French industry classification scheme (10 industries). (Cont.)

a

Squared prediction error Squared prediction error
Prediction Quarter yield from simple yield from EW industrial
regression prediction model
200203 0.0000219 0.0000353
2002Q4 0.0000230 0.0000435
2003Q1 0.0000004 0.0000001 é 0.0000003
200302 0.0000121 0.00001 ) % 0.0000005
200303 0.0000085 0.00000%& 0.0000045
200304 0.0000083 . 0.0000004
200401 0.0000010 (0.0000049)
2004Q2 0.0000009 (0.0000005)
200403 0.0000036 (0.0000093)
2004Q4 0.0000147 0.0000093
T-Stat: 0.89

5.2 Value-weighted aggregate earnings changes and g show that, 23 out of 40 quarters, industrial

10 industries Fama French industry classifj

scheme

market earnings changes.esutts in table

30
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(o

@ prediction (IP) model is more precise in predicting
future market earnings changes. However, using
T-test to compare squared prediction errors yield

from these two models, | find that they are not

statistically significantly different from each other

(T-Statistic = 1.63).
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Table 5 Summary of squared prediction errors from value-weighted simple regression (Eql) and ial
prediction (IP) model and the differences of squared prediction error from these two m
Sample used in industrial prediction (IP) model is aggregated based on Fama French.ind®stry

0

classification scheme (10 industries).

AN
Squared prediction error Squared prediction error Ao
Prediction Quarter yield from simple yield from VW industrial N\or error
regression prediction model

199501 0.0000002 0.0000010 0.0000008)
1995Q2 0.0000002 0.0000008 (\ (0.0000005)
1995Q3 0.0000002 0.0000000 0.0000002
199504 0.0000070 0.000 &? 0.0000068
1996Q1 0.0000007 0.00 0.0000005
1996Q2 0.0000001 0.00 (0.0000010)
199603 0.0000006 0.0000005
1996Q4 0.0000131 2.0000024 0.0000107
1997Q1 0.0000087 0,0090001 0.0000086
1997Q2 0.0000102 %0.000000 0.0000101
1997Q3 0.0000022 0.0000001 0.0000022
1997Q4 0.0000014 0.0000004 0.0000011
199801 0.0000014 > 0.0000018 (0.0000004)
1998Q2 0.0000025 Q 0.0000005 0.0000019
1998Q3 0.000Q009 @ 0.0000011 (0.0000002)
199804 0. 1 0.0000040 (0.0000024)
199901 0000008 0.0000002 0.0000085
1999Q2 016 0.0000001 0.0000015
199903 0.0000005 0.0000006 (0.0000001)
1999Q4 60.0000008 0.0000013 (0.0000005)
200001 6@ 0.0000012 0.0000001 0.0000011
200002 O 0.0000003 0.0000001 0.0000002
200003 @ 0.0000000 0.0000001 (0.0000001)
200004, \ 0.0000037 0.0000013 0.0000024
2001 Q&\ 0.0000001 0.0000022 (0.0000021)
20 0.0000031 0.0000118 (0.0000088)
Q 0.0000003 0.0000062 (0.0000059)
Q4 0.0000113 0.0000019 0.0000094
2002Q1 0.0000458 0.0000065 0.0000393
2002Q2 0.0000001 0.0000009 (0.0000008)

0N 12 a0ui 34 DnU1U 2559
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Table 5 Summary of squared prediction errors from value-weighted simple regression (Eql) and md

prediction (IP) model and the differences of squared prediction error from these two mod

Sample used in industrial prediction (IP) model is aggregated based on Fama French i

classification scheme (10 industries). (Cont.)

us

& 0

Squared prediction error Squared prediction error
Prediction Quarter yield from simple yield from VW industrial
regression prediction model
200203 0.0000107 0.0000058
2002Q4 0.0000072 0.0000003 m (020000069
2003Q1 0.0000090 0.0000011 é 0.0000079
200302 0.0000008 0. OOOOO @) % (0.0000031)
200303 0.0000000 0. OOOOO, > (0.0000089)
200304 0.0000344 0. 00003% (0.0000031)
200401 0.0000508 0.00 0.0000488
2004Q2 0.0000022 (0.0000126)
2004Q3 0.0000041 0.0000040
2004Q4 0.0000152 0.0000113
T-Stat: 1.63

5.3 Equal-weighted aggregate earnings changes and

17 industries Fama French industry classifj
scheme m

As another robustness check, samplg in
6 is weighted equally based on stries

le

Fama French industry classificatan scheme. The
results show that the indust @ 2diction (IP)

model is not superior to

<
O

32 2sasdiviiwlinyd  UN

@smple regression
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<

model in predicting future aggregate earnings
& changes. Only 13 out of 40 quarters that IP
model yields lower squared prediction errors.
Moreover, results from T-Test (T-Statistic =1.31)

suggests that squared prediction errors calculated

from both models are not statistic significantly

different from each other.



Using Industry Earnings to Predict Market Earnings

Table 6 Summary of squared prediction errors from equal-weighted simple regression and i rial
prediction (IP) model and the differences of squared prediction error from these two m
Sample used in industrial prediction (IP) model is aggregated based on Fama French.ind®stry

0

classification scheme (17 industries).

AN
Squared prediction error Squared prediction error Ao
Prediction Quarter yield from simple yield from EW industrial N\or error
regression prediction model

199501 0.0000464 0.0000128 0.0000336
1995Q2 0.0000015 0.0000059 (\ (0.0000044)
1995Q3 0.0000004 0.0000053 (0.0000050)
199504 0.0000019 0.000 &? (0.0000162)
1996Q1 0.0000018 0.00 (0.0000013)
1996Q2 0.0000009 0.00 (0.0000023)
1996Q3 0.0000035 v (0.0000015)
1996Q4 0.0000005 2.0000004 0.0000001
1997Q1 0.0000001 0,0090001 (0.0000001)
1997Q2 0.0000005 %0.00000S (0.0000000)
1997Q3 0.0000001 0.0000005 (0.0000004)
1997Q4 0.0000049 0.0000038 0.0000011
199801 0.0000002 > 0.0000016 (0.0000015)
1998Q2 0.0000087 Q 0.0000056 0.0000031
1998Q3 0.000Q419 @ 0.0000084 0.0000035
199804 0. 1 0.0000273 (0.0000062)
199901 0000003 0.0000014 0.0000021
1999Q2 023 0.0000001 0.0000023
199903 0.0000047 0.0000014 0.0000033
1999Q4 b@.ooooooo 0.0000006 (0.0000006)
200001 (@ 0.0000096 0.0000037 0.0000059
200002 O 0.0000032 0.0000001 0.0000031
200003 @ 0.0000001 0.0000015 (0.0000014)
200004, \ 0.0000261 0.0000243 0.0000018
2001 Q&\ 0.0000046 0.0000409 (0.0000362)
20 0.0000014 0.0000230 (0.0000216)
Q 0.0000230 0.0000274 (0.0000044)
Q4 0.0000178 0.0000499 (0.0000321)
2002Q1 0.0000612 0.0000974 (0.0000362)
2002Q2 0.0000037 0.0000262 (0.0000225)

0N 12 a0ui 34 DnU1U 2559
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Table 6 Summary of squared prediction errors from equal-weighted simple regression and ind
prediction (IP) model and the differences of squared prediction error from these two modé!

Sample used in industrial prediction (IP) model is aggregated based on Fama French indus

classification scheme (17 industries). (Cont.) @J\ @
Squared prediction error Squared prediction error Differen |on fed
G
Prediction Quarter yield from simple yield from EW industrial i \rror
regression prediction model f P ‘\
200203 0.0000219 0.0000256 @ Q9000036)
2002Q4 0.0000230 0.0000294 m(.ooooom)
200301 0.0000004 0.0000018 é (0.0000014)
200302 0.0000121 0.00000% ) % 0.0000120
2003Q3 0.0000085 0.00000 N 0.0000048
200304 0.0000083 (0.0000037)
200401 0.0000010 (0.0000108)
2004Q2 0.0000009 (0.0000086)
2004Q3 0.0000036 (0.0000206)
2004Q4 0.0000147 (0.0000166)
T-Stat: 1.31

5.4 Value-weighted aggregate earnings changes and 8Ot statistically significantly different from each

17 industries Fama French industry cIassif'@O other (T-Statistic = 1.59). The results suggest that

by aggregating industry earnings changes based

quarters the squared prediction er ulated  weighted IP model is not superior to the value-

from value-weighted industriay prediction (IP)  weighted simple regression model in predicting
model are lower than the squa diction error  future aggregate earnings changes.
calculated from simple regrmodel, they are

scheme
Even though Table 7 shows that ?4% 40 on 17 industries Fama French algorithm value-

O
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Table 7 Summary of squared prediction errors from value-weighted simple regression and i rial
prediction (IP) model and the differences of squared prediction error from these two m
Sample used in industrial prediction (IP) model is aggregated based on Fama French.ind®stry

0

classification scheme (17 industries).

AN
Squared prediction error Squared prediction error Ao
Prediction Quarter yield from simple yield from VW industrial N\or error
regression prediction model

199501 0.0000002 0.0000007 0.0000005)
1995Q2 0.0000002 0.0000016 (\ (0.0000013)
1995Q3 0.0000002 0.0000002 0.0000001
199504 0.0000070 0.000 &? 0.0000070
1996Q1 0.0000007 0.00 0.0000003
1996Q2 0.0000001 0.00 (0.0000017)
1996Q3 0.0000006 v 0.0000006
1996Q4 0.0000131 20000013 0.0000118
1997Q1 0.0000087 0,0080000 0.0000087
1997Q2 0.0000102 %0.000001 0.0000101
1997Q3 0.0000022 0.0000002 0.0000021
1997Q4 0.0000014 0.0000006 0.0000009
199801 0.0000014 > 0.0000030 (0.0000016)
1998Q2 0.0000025 Q 0.0000002 0.0000022
1998Q3 0.000Q009 @ 0.0000009 0.0000000
199804 0. 1 0.0000041 (0.0000025)
199901 0000008 0.0000004 0.0000083
1999Q2 016 0.0000006 0.0000010
199903 0.0000005 0.0000011 (0.0000005)
1999Q4 60.0000008 0.0000016 (0.0000008)
200001 6@ 0.0000012 0.0000001 0.0000010
200002 O 0.0000003 0.0000001 0.0000001
200003 @ 0.0000000 0.0000000 0.0000000
200004, \ 0.0000037 0.0000013 0.0000024
2001 Q&\ 0.0000001 0.0000033 (0.0000032)
20 0.0000031 0.0000114 (0.0000083)
Q 0.0000003 0.0000016 (0.0000013)
Q4 0.0000113 0.0000017 0.0000095
2002Q1 0.0000458 0.0000083 0.0000375
2002Q2 0.0000001 0.0000007 (0.0000006)
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915d15981BWU0NYT

35



UnAUIYY

Table 7 Summary of squared prediction errors from value-weighted simple regression and ind
prediction (IP) model and the differences of squared prediction error from these two modé!

Sample used in industrial prediction (IP) model is aggregated based on Fama French indus

classification scheme (17 industries). (Cont.) @9 &

AN
Squared prediction error | Squared prediction error 9
Prediction Quarter yield from simple yield from VW industrial
regression prediction model

200203 0.0000107 0.0000100

2002Q4 0.0000072 0.0000001 070000071

200301 0.0000090 0.0000036 é 0.0000054

200302 0.0000008 0.00000 W @) % (0.0000016)

200303 0.0000000 0.00000& (0.0000006)

200304 0.0000344 0.00003 (0.0000002)

200401 0.0000508 0.00 0.0000398

2004Q2 0.0000022 (0.0000134)

2004Q3 0.0000041 0.0000034

2004Q4 0.0000152 0.0000115

T-Stat: 1.59

5.5 Equal-weighted aggregate earnings changes, 10 In this section, 10 industries Fama French

Q
industries Fama French industry classif@omdustry classification scheme is used to equal

weight earnings changes among all firms in the

scheme and multiple regression moh
Another possible regression model that cart be  same industry. In table 8 results show that 39 out
used is multiple regression model whic @ future  of 40 quarters, the squared prediction error from

market earnings changes on ea dustry current  simple regression is less than squared prediction
period earnings changes. In this ach industry  error yield from multiple regression model.
earnings changes is treaten independent  T-Statistic equals —3.93 also suggests that simple
variable. The equation », itten as below;, regression model is superior to multiple regression
N . A& model.
AX ek = Qo1+

, ind 1, k1) + 82,1 (AXing 2, k1)
@Xnd 5 k1) +a
@én(AXnd 7.k1) + g (AXing g k1)
80 (AXing 0 k1) + 810 (AXing 10, k1)

+ & ...(5)

+ é4,t(Ade 4, k1)
861 (AXing 6, k1)

—_ — — —
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regression model and the differences of squared prediction error from these two m

Table 8 Summary of squared prediction errors from equal-weighted simple regression and i!lte

Sample used in multiple regression model is aggregated based on Fama French.indt

classification scheme (10 industries).

AN

ry

0

Prediction Quarter

Squared prediction error
yield from simple

Squared prediction error
yield from EW multiple

regression regression model
199501 0.0000464 0.0007257
1995Q2 0.0000015 0.0003190 (\
1995Q3 0.0000004 0.0004518
199504 0.0000019 0.000 &?
1996Q1 0.0000018 0.00
1996Q2 0.0000009 0.001
199603 0.0000035 04
1996Q4 0.0000005 O
1997Q1 0.0000001 0,0080633
1997Q2 0.0000005 %0.001806
1997Q3 0.0000001 0.0000300
1997Q4 0.0000049 0.0015067
199801 0.0000002 > 0.0010715
1998Q2 0.0000087 Q 0.0015677
1998Q3 0.000Q419 @ 0.0037652
199804 0. 1 0.0054407
199901 0000003 0.0030853
1999Q2 023 0.0001231
199903 0.0000047 0.0005668
1999Q4 b@.ooooooo 0.0003968
200001 (@ 0.0000096 0.0008445
200002 O 0.0000032 0.0000177
200003 @ 0.0000001 0.0001331
200004, \ 0.0000261 0.0004686
2001 Q&\ 0.0000046 0.0000241
20 0.0000014 0.0000046
Q 0.0000230 0.0005813
Q4 0.0000178 0.0027884
200201 0.0000612 0.0111724
2002Q2 0.0000037 0.0001917

quared
ow9N error

(0.0004514)
(0.0003414)
(0.0006144)
(0.0012984)
0.0000031
(0.0001834)
(0.0000633)
(0.0001802)
(0.0000300)
(0.0015018)
(0.0010713)
(0.0015590)
(0.0037533)
(0.0054196)
(0.0030819)
(0.0001208)
(0.0005621)
(0.0003968)
(0.0008349)
(0.0000145)
(0.0001330)
(0.0004424)
(0.0000195)
(0.0000032)
(0.0005583)
(0.0027705)
(0.0111112)
(0.0001879)

0N 12 a0ui 34 DnU1U 2559
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Table 8 Summary of squared prediction errors from equal-weighted simple regression and m

regression model and the differences of squared prediction error from these two mod

Sample used in multiple regression model is aggregated based on Fama French i

classification scheme (10 industries). (Cont.)

J

us

Squared prediction error Squared prediction error 9
Prediction Quarter yield from simple yield from EW multiple
regression regression model
200203 0.0000219 0.0000553 )
2002Q4 0.0000230 0.0002831 . )
2003Q1 0.0000004 0.0008403 é (0.0008399)
200302 0.0000121 0.003457, @) % (0.0034451)
200303 0.0000085 o.ooomﬁm (0.0007390)
200304 0.0000083 0.00016 (0.0001524)
200401 0.0000010 0.00 (0.0009448)
2004Q2 0.0000009 0,206380 (0.0006371)
2004Q3 0.0000036 7 (0.0029851)
2004Q4 0.0000147 0 0 (0.0053554)
©
T-Stat: -3.93 (\

5.6 Value-weighted aggregate earnings changes, 10 5hovv that 39 out of 40 quarters, the squared

industries Fama French industry classifj
scheme and multiple regression moh
gression

Similar to section 5.5, multiple

and Fama French industry cLassiﬁcQI macheme

are used. However, the sampta.in this section
will be value weighted. The @ in table 9

38
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@ prediction error from simple regression model

is less than squared prediction error yield from

multiple regression model and the differences are

statistically significantly different from each other
with the t statistic equal to —4.06.
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regression model and the differences of squared prediction error from these two m

Table 9 Summary of squared prediction errors from value-weighted simple regression and i!lte

Sample used in multiple regression model is aggregated based on Fama French.indt

classification scheme (10 industries).

AN

ry

0

Prediction Quarter

Squared prediction error
yield from simple

Squared prediction error
yield from VW multiple

regression regression model
199501 0.0000002 0.0003893
1995Q2 0.0000002 0.0001067 (\
1995Q3 0.0000002 0.0002333
199504 0.0000070 0.000 &?
1996Q1 0.0000007 0.00
1996Q2 0.0000001 0.00
199603 0.0000006 Q37
1996Q4 0.0000131 7
1997Q1 0.0000087 0,0090064
1997Q2 0.0000102 %0.001798
1997Q3 0.0000022 0.0000076
1997Q4 0.0000014 0.0000018
199801 0.0000014 > 0.0000030
1998Q2 0.0000025 Q 0.0020258
1998Q3 0.000Q009 @ 0.0000357
199804 0. 1 0.0006645
199901 0000008 0.0005550
1999Q2 016 0.0000748
199903 0.0000005 0.0007572
1999Q4 60.0000008 0.0000016
200001 (@ 0.0000012 0.0004941
200002 O 0.0000003 0.0000151
200003 @ 0.0000000 0.0000075
2000Q4, \ 0.0000037 0.0000872
2001 Q&\ 0.0000001 0.0010545
20 0.0000031 0.0000847
Q 0.0000003 0.0000312
Q4 0.0000113 0.0000222
2002Q1 0.0000458 0.0044534
2002Q2 0.0000001 0.0001673

quared
ow9N error

(0.0002331)
(0.0006692)
(0.0001244)
(0.0007965)
(0.0000366)
(0.0013117)
0.0000023
(0.0001697)
(0.0000054)
(0.0000004)
(0.0000015)
(0.0020234)
(0.0000349)
(0.0006629)
(0.0005463)
(0.0000731)
(0.0007567)
(0.0000007)
(0.0004930)
(0.0000149)
(0.0000075)
(0.0000835)
(0.0010544)
(0.0000816)
(0.0000309)
(0.0000109)
(0.0044076)
(0.0001672)
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Table 9 Summary of squared prediction errors from value-weighted simple regression and m

regression model and the differences of squared prediction error from these two mod

Sample used in multiple regression model is aggregated based on Fama French indus

classification scheme (10 industries). (Cont.)

J

Squared prediction error | Squared prediction error 9
Prediction Quarter yield from simple yield from VW multiple
regression regression model
200203 0.0000107 0.0005873 )
2002Q4 0.0000072 0.0018751 . )
2003Q1 0.0000090 0.0019335 é (0.0019245)
200302 0.0000008 0.00010 @) % (0.0001021)
200303 0.0000000 0.0000S?& (0.0000855)
200304 0.0000344 0,00220 (0.0021702)
200401 0.0000508 O.OOU@K (0.0045385)
2004Q2 0.0000022 haz1248 (0.0031226)
2004Q3 0.0000041 ) 0 (0.0000188)
2004Q4 0.0000152 @\:)QO 6 (0.0008544)
©
T-Stat: ~4.06 (\

6. Gonclusion

gan be improved by using industry earnings

Brown and Ball (1967) document a reLati@O changes. However, this improvement is sensitive to
of

among earnings of an individual firm, egzin
the other firms in its industry and the em of
all firms in the market. They find a hig€Gselation

between earnings from variotx.industries and

market earnings. They also ﬁnd

different industries associat@market earnings

in the different LeveLs. on this finding, |

hypothesize that th

prediction model @e most efficient model.

In this anaLyst improve the random walk
s=aisdiction model by using industry

, to predict future market earnings

earning 'II anges to predict future earnings changes

Un 12 a0un 34 Dnu19U 2559

arnings from

ng market earnings

40  915d15961BWUNYT

the industry classification and aggregation schemes.
To be specific, by using Fama French (either 10 or
17 industries list), simple regression model and IP
model yield a similar results. In another word, the
squared prediction errors from these two models
are not statistically significantly different from each
other during the analysis period. However, if SIC
one-digit and value weighted schemes are used
to aggregate earnings changes, industrial prediction
model is more precise than simple regression
model in predicting future market earnings. Using
equal-weighted aggregation scheme on the other

hand shows no improvement.
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