“AD-R186 550 MVSIS EMNINGS FORECRST ﬂﬂ ﬂLTERﬂITlVE DATA SOURCE
FOR FRILURE PREDICTION(U) NAVAL POSTGRSDU&TE SCHOOL
00D MSES NOV 86 NPS-354-86-015




" ..' "' .! 'l
o,!’
f oJI

==
=
FPEFEERE
EEEE
E

er
(3
Fr

il =° =
'III\\' 25 i Bl

Q '
Fhat
.l :‘l l‘l‘ .!

'.\_.a
\%
" *.'\.p. AN T \

,-_‘,.'-v\-»-xs \-.\' SRR
N :-ﬂ( S 'w"- ‘ o \ " %’::'&:‘f: -u"-.'f U ﬁ.‘" X ‘ *\"\ :"";"M \i
A 3% DY, *\)\ \-mﬂ
. i

Wg" ' ggﬁgw E W WY

O ) \ x"' \"
v% A \l\ (A}\'\_ -.w."' N:"-.."-s -d'\, \‘ ""/‘
.l W,

*' ". s
PN

} *\ '."'fq'-'

...o...' s m. oA '{‘;&‘;. L AN pP N

0.."0 .0 K u' (OO0 .! Ny .\ 0 .0 DTt % iy



TR e s w

- ne AL COPY -

NPS-54-86-015

8 NAVAL POSTGRADUATE SCHOOL
© Monterey, Galifornia
&
h
&
<
TIC
ELECTE
DEC 0 21987
2dn
ANALYSTS EARNINGS FORECASTS: AN ALTERNATIVE
DATA SOURCE FOR FAILURE PREDICTION
by
0. Douglas Moses
s November 1986
) Approved for public release; distribution unlimited.

Prepared for: Chief of Naval Research
Arlington, VA 22217

. . I R \ -y ¥ I R O R O i R R A AR SO ST TN I IO
“.,l LY '!! "_;"!0 4.0 ".A'l..’.'l !I L) .'l,o J'!'o !.l'l"q.l.\ »! -\l ) a o .' > Y N~ s M ~ . A

----- «



i ~ =

)

.?,-’- oy

NAVAL POSTGRADUATE SCHOOL
Monterey, California

RADM. R. C. Austin

David A. Schrady
Superintendent

Provost

The research summarized herein was supported by the Foundation
Research Program of the Naval Postgraduate School with funds
provided by the Chief of Naval Research.

Reproduction of all or part of this report is authorized.

This gsport was prepared by:

We
WP
0. Douglas Moses

Assistant Professor
Department of Administrative Sciences

¥

Reviewed by:

;) ;

[ om D ]
Willis R. Greer, Jr., Chai?ﬁan
Department of Administrative Sciences

Released by:

o it Mo W\

Kneale T. Marsha

Dean of Information and\Policy Science




At m s aabR TR SN VT Y U VYU U T DR T TOR U UL TR O NP URT ORI SO R T RO A W TR W
N .

- - UN£LA§SI£1£D,________.__,_ //7/
by SECURITY CLASNSIHCATION OF Tw S JAGE :

«/kg i‘; ‘J
_ REPORT DOCUMENTATION PAGE
-
W Ya. REPORT SECURITY CLASSIFICATION 1D RESTRICTIVE MARKINGS
" UNCLASSIFIED
=:| J 24, SECURITY CLASSIFICATION AUTHORITY 3 DISTRIBUTION/AVAILABILITY OF REPORT
Wil Approved for public release; d1str1but1on
K 20 DECLASSIFICATION / DOWNGRADING SCHEDULE unlimited.
::" 4 PERFORMING ORGANIZATION REPORT NUMBER(S) S MONITORING ORGANIZATION REPORT NUMBER(S)
I
\ NPS-54-86-015
i 6a. NAME OF PERFORMING ORGANIZATION 60 OFFICE SYMBOL | 7a NAME OF MONITORING ORGANIZATION
W . (If applicable)
Naval Postgraduate School 54
:} 6¢. ADDRESS (City, State, and ZiP Code) 7b. ADORESS (City, State, and ZIP Code)
b
i
h Monterey, CA. 93943
»
i 8a. NMAME OF FUNDING / SPONSORING 80 OFFICE SYMBOL | 9 PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGAMNIZATION (If applicable)
N Naval Postgraduate School N0001486WR4EQ01
)7
2 8¢ ADDRESS (City, State, and ZIP Code) 10 SOURCE OF FUNDING NUMBERS
PROGRAM PRQO,ECT TASK WORK UNiT
) ELEMENT NO NO NO ACCESSION NO
", Monterey, CA. 93943 61152N RR0O00-01 10P3-009
11 NITLE (Incluae _Security Clasgitication) . A . .
;, Ana ysts Earnings Forecasts: An Alternative Data Source For Failure Prediction
r (Unclassified)
-
i 12 PERSONAL AUTHOR(S)
? 0. Douglas Moses
= 13a TYPE OF REPORT 130 TIME COVERED 14 DATE OF REPQRT (vear. Month. Day) ['S PAGE COUNT
. Technical FROM 86 TONgy 86 November 1986 39
;.' L e ——
16 SUPPLEMENTARY NOTATION
§,
:'.u
2:' 17 COSATI CODES 18 SUBIECT TERMS (Continue on reverse it necessary and :dentity by biock numbper)
' FELD GROULP SUB-GROUP
. Bankruptcy Prediction
. Earnings Forecasts
Iy 19 ABSTRACT (Continue on reverse it necessary and identify by Diock number)
»
"‘ " This study investigates four properties of earnings forecasts made by financial analysts to
determine if systematic differences in these properties exists between failing and healthy
* firms. The four properties are: The level of forecasts, forecast error, forecast bias, and
/ forecast dispersion. Measures reflecting the four properties are used in models to
& distinguish failing and healthy firms and predict future bankruptcy. Results indicate that
_, measures developed from analysts forecasts of future earnings can be exploited to
h distinquish failing from healthyv firms.
- S
)
)
)
a'
q{ ]
'
: 20 D9TR LT QN AVALAGILITY OF ABSTRACT 21 ABSTRACT SECURITY (LAYSIFHCATION
n @ cascrennmurared (O cave as aer Clor.c «5eRs nclassified
0 S AR OF #2S-000%dLE NOwW . OUAL 22D TELEPHONE (iInclude Areg Code) [ 22¢ OFFILE SYNGOL
0. Douqlas Moses 10P.hAA-32]° ol

OD FORM 1473, samanr

B3 APR edition May be ulied urt L edhausteg CRITY CLASSECATION OF Tis PAGE

Athet gt ONS gre GOHSLIRTR

ALILL:

g
b ?
4
L

- - r - - - - - - - - - . -
“n N AT B % Cm e % e e o e %
P A NN AN

PO IR PR IS PR I R IR I P, TP BN DAL I L I ..-.---_-Innnvrq-l-i LA ™
1, \\\..,-. TR AT O e A IO oS .‘.\\\'\\\.'.-\. T ss'\.\\.




mm—- W v -

ANALYSTS’ EARNINGS FORECASTS: "

AN ALTERNATIVE DATA SOURCE FOR FAILURE PREDICTION

- e - S >

by

0. Douglas Moses -

Assistant Professor / oue
Department of Administrative Sciences ‘ ;
Naval Postgraduate School m;ﬁgﬁ,)

Monterey, CA. 93942 L
408-5446-3218

Movember 1984

l) 1o
] ' :
b
i

PR SR |

oy

LY ILY I T ¥

- -\i.

W Yy W V\f

v n, 9T, 9
Se N e e
Y aW N [ !

LA AT S
) )

Dha 2 e 0 N D M Y

] N o o, T
"'." .4".' faiiX "" DALV UOUTAR " A AL ,.L L) IA"lv ,lo'- Stk 8y g .!Ic LR




. -~ N N S L L S WAL
' - T AT TS A 0 ST S0 AT IO S A A I W A AC N A
".l,..h‘.‘N1.'l_.'.',’.t“fl‘.’I}.!a’."i"_h' A "-‘l"‘!'» LSRN 't" oy ‘.‘!'. v B o ha - .

Data on earnings forecasts used in this study was taken from
the Institutional Brokers Estimate System (IBES) published by
Lynch, Jones, & Ryan, New VYork. Access to historic IBES data

provided by Lynch, Jones, & Ryan is greatly appreciated.

Support for this project was provided by the Naval Postgraduate
School Foundation Research Program, which i1s funded by the Office

of Naval Research and the Office of Naval Technology.

>

-

L . e

N,

AT T
e

%)




N Abstract

¢ The purpose of this study is to determine if various measuras
"

" . developed from financial analysts forecasts of earnings for ficus
;: carn ke exploited in pradicting future bankruptcy. The anzivyiis
ﬁ coneists of two majc- parts.

t

‘y

In the first part, four properties of analysts forecasts are

L]
{ discussed and investigated: forecast level, forecast dispers:cn,
% forecasti errcr, ard forecast bias. Tests are conduci=d to c=l--. . 2
¢ . . . - -
* if there are systematic differences in the four gropectizs 7o3r

failinyg firms es compared to healthy fi-03 1n years pricr ot »
|/
» - . - . . .

banbtripicy of the fairling t.res. Se.2ral statistically sicatficonce
")

d.frferences ar2 apgar 2nt. Failing firms tend to be aszoc:atac .2
. luesr *foracasted e@arnings, higher dispersion in eerrings foursc @30 3
thy
5 = 3= aultiple ferec-ster-s, greater errcr 1 forecasts, ol oy -
1
k cot izt forecasts., Dffercnce.  Letween 00100 ar - o
" £ -n3 1n tow the prop2rties chani=e, bHeth within cex-s g 7 - 5
¥
"
: ERN- - 1 e pp 0t
W

Tio the s=zord part of rhe study. m=asures refle t: ., . = + r

X F pert:=zs, 3and how “hey ~hans ;e o.2r -17a, ara .se: * i orls o
"
: . . - .
1 11 ) froa health, Ir ns. for Snivartate Aand nair bt osar Lt
- ~ -+ = e AR - . Y 3 @351 =3 - - -.rr
. vore-1T8s ar= . = t5 o gt-predist @  calve model, ~hic - AREE
h)
A ) N . y .
» al: stns Aas FaEalttaoo . an fituaguaa shing betwsen gr oup -, Tt - Lo
L)
o _
/ : oA LT kot ¢ -t ¢ ro bt
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TSPt Claszzif oc-l13 50 heteean T tH =3 o- 1 ag [P
tnclroectl g siassyfied by tha2 naive rule (depending <o tit® ;=24
Priur ta bankruptcy). Combining various measures in a multivariacte

d cl

]

pYl

Epprcsch  pernits  imnprov ssification accuracy in particu: ac
35it. ations. 7T-2 general sonclusion is that measur2s cevelopsd 1o

fc~ecasts af earnings do ret+lect conditions that are az=szoc.at -4

with future failure.
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A ALTENATINI DATA ZOLNZIE FOF FAILURE FRZZIITION
‘k
i\
W
g, 1.1 Introductioso
fm
_Q Corpoirate banwruptcoy, failure or distress can result :in
o conziderable costzs to management, investors, creditcors
f
()
e ) . ..
* mEm s, The zredicztion 2f corgorate failure ex ante can provide
W
ool < . . . .
N time o react and minimize those costs. The most common scurce of
? information for assessing financial health and developing models ic
(6 :
"
) . < .
L predict failure 1§ corporate  accounting rerorts. Seeral
KN
,Q studies have assessed the ability of combinations or aczounting
,s ratios to predict bankruptcy. (See Tavgren [1983]1 for a raviaw
A .
?“ . N
m here ar=2, how=2ver, szveral weakn2ss 1n the use cf aczaunt:ing
)
A Jdata o predict corporate failure. Accounting data s

prodac =

5 snly p=riodically, is historical rather than prospectiva, anu
L3
reflzcis events that are grimarily endogencus to tne  Foct
W
2\ focountiry  amasures are sensitive to the cociorcs St oacico L
W prccedurec, subjrect to "window dressing', and i1navitable . 1
A
\b ) _
Y wy Tttt do seres rreens and 1nd.stries &o ETIR TSRl Bt R b -
;:l
’ of cperaticrn. and technology. In addition, because of 19700 z0a-
o tionahips betw2en measurzs, reszarchers have found that 1ncr.: 1ual
g ¢
Q.l
ﬁ Fawrls o2 lrcensistent predictors acrass tasts and samps =,
1
'
i:‘ 2 3 ceec bl a2 the uie-uwin s 30 wor T oer -
" . LA e ded b T S0 L0 ot Tellure, @iz o Lnesalcainag bt aon
A
e gcdecbting vaformation, specifically finars 1+l anaivsrs tare oo
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EUpLTLTEI 1o pr=ad:zt bantcunptIy.
d

Earnings ares considered by investors and analysts

praferrad etpectational data item (Charge and Mest [19803) and

ol o

Qe =2

nas2

the grzatest info-mation conta2nt of various accounting veriadles

(3cnedes [17741); thus there tends tao be specia L

attachad to the information reflected in earnings. Various studies

of financial analysts forecasts of earnings have been conducted

S2= SGivoly and Lakonishok (1984] for raeview). Sevesral gualit:.:z

(1]

of FAF suggest their usefulness as an information source and the:r

potential avility to aid 1n failure proadiction. F&=

T

predicting future earnings (Barefield and Comiskey [197S):

and Fopwoad [19993; Fried and Givoly [19821).  This sopert -

£

b

| I

perform mechanical mocels bassd on past historics:l earnicos oo

i lins

1T H=
qurz proncunced  in y2ars where ther2 1s oa turning poia. Lo The
wxr LNy s trend ‘Barefield ..~ Tomiskayd. FAF acpear =20 71 iz -
iiiformation nant coaplwed by historical trends in earninis B
B O S and may  soaflac b g ciae anfarmaticn coecasl-wo oo
Aiintya 019821, Analysts revis=2 th2ir forecasts 1n recspuns. o
inforration contained Iin gquarterl,y earnings onnouncement:z: - Br 2w
and “ozeff 13723 but  the trend ot FAF 15 smoother ! on 2ot a.
Tz ! Telan-iaeld, Jylkoan aoo Letynestal U973, L0 so2 .
3 -l vsts geparabtz  a permanent  fros a  temporary  Ccoopoans N
r=garted Carniags numberc., Studios have 1ndacated an a_so 102
‘ £ acd el s e U0 AT webh sttt ST WRt =SNS5 PF Y S T R
3 R N N [ s AR S SRR EE N A v
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"

)

55 - —— - ~ = . - .

i Zolinohen DISELI. Erown,  Fostes and  Norearn (1935730, R A Ca b S R L
‘bg . . . . ; -
O Lrzdiag strategiss using FAF and revisians 1n FAF indizete that ~4°
$‘..
) ; . . . i ,
K have information content for the securities market (Givoil, and
A ’

e . . .~ ..
‘ . Lzatcniszhck [1980]1, Abdel-khaslix and Sjinkya)l. Furthermsirs, &
N )
i_ appear to be a more adeguate surragat2 for the securit:ies mact 20
N

! . . . . .

? 23rnings 2:pectaticns than sre naiwve predicticns based 2on hiezoi -
[

i 1izal earnings Mslhiel [1970]1, Malki=l and Cragg (19701, Friad and
o’ : - . . . . . —n—

o Cively [17222). Collectively these findings indicate that FAF sre
L]

|: 3 .satvl. Ccomprehensive piece of inftarmation whicn reflseszt inlo--
'

'

maticn =xogs=naous to firms’ accounting systems.

"
[}

¥ - . . . .
W, 2F% particular intsragt in the2 context of banbkruptzsy orzzio-
"

08 , - . .
e t:ar ze wmeasurzs of risk derived fram FAF. The errcr in exw~irgs
> forszcasts has been shown analytically to be an  appropriate 1:.°:€iza-
. - . .-
\ tar of urcertainty (Zukierman and Givoly [19321). The disp=2rsi1con
.
R . |
o 37 tErElasti o acress anal s sts and the unpradictabiliny o 2270 oS
b . . .

y “s.e SazEn shswn zmpirically to B2 associated with 4radotiorm -l -
) T2LI 25 3Loh as heta and the standard deviation of returns Giv oo

-

-

v A= _mrzhiEol DiIRETI. im =ddistcn tne gisgcersiamn of Fe’ oA

O L

- =0 to D2 superior to measures of b=2ta, ecaonomy risk, 1nfct -t o
o . C . .
? 13k, 23 interest cste risk 1n ervplzaining expected returis lal- e
& 17812, In short, dispersion and unpredictability 10 FAF ey
[}

L}
) <2 = = PR RN DU o R N BEE-— R LT LY B ASLrrES M L= T
> valds to eapirical  iosrear thers' Lecause  uwinlibe most traditiooaed
N b e ne =3 these are "eo anta"  messures ot risr G sl Lo
v,

I ﬁ‘l’,\}.

: ' P S ‘.-—p 3‘4‘7 - A Y ATt el

'.

n,
)
¥
L)

3
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a0d provided and imew:

to reflect macro-econ

specific non—accountin
ca

gital expand

i

m2asureas develope

Fae.

Chiective

]

The objective of

potential usztulnress

r'v;ing‘s

failing and thealthy f

the moasures to discr i

Y= N

Sed

itures,

wbhiich 15 histor:

sndogancus  toc the +ficm,

Ly
7

as manipulation and the chcice aof accourt:ng

ad shalv periocdically. Finmancial analvsts

refiactive of a broad

~

1in a timely manner. FAF

omic events, industry expectations and fir -

g information (e.g. contracts, order back-

— -
s

am

Fesearch has indicated thsat Fox

d from FAF have usaful information contaen

(a2

-t

(1]

this study i1s to empirically 1nvestigate

3=

S5f measures developed from financial ana.ys

J-
-

]

in pradicting corparate barkrupicy.

b

to .dz=nti1fv a samole 2+ f.iis=sc

nuon-faitled Ffirms(Section 2.,

ta

arnal pst s earnings +or

measures differ systematically opet

- -

irms (Saction 2, and to test the allili

wlot e Letween the Lwo groups  of

—. Ca*ta and Sample

0 Pha o P g Y e
t‘l.l."‘ \Alvl.:‘.. . '

e

i

ha N N I 3

4“;( WA IGhe

LS

R e D S
o .r.r..-.-x.-.-

R

SO PO




i

Instituticral &Srokers

stimate Svst

i

w (IEZS) publisntz

a
‘

1

!

Jenes, and Ryan, & New York based brokaraga fira. (~+n hisztsriza.
summary data tape covering each mconth from Januvary 1775 through
July 1785 was mada2 available by Lynch, Jomes, and Ryan.) Sarniros
+oirezast dszta foar 4305 firms were available on  the 20
Howeve -, the period covera2d on the tape {for indivigual firms r=angad
frcm cne month to the maximum possible nine years, six months.

IBES ceontains suamary statistics related to annual earnings-—

shav forecsa

m
"0

ts up to two vears priagr to the annaouncer=rt Cf
tha actual 2arnings numbar from wmultiple Fforecasters who report
theic zZredictions toc the IBES service. Each month 1ZES pireoril dss
ing~nation cn the mean estimate, median estimats, high estimst2,

iow astimate, standard deviation of estimates, nuaber of uvoesi-c

revisions sinc=2 the previous month, numbesr of downward revisicons,

&3 well as varicus other Zate  suecnh as ecnthly stocy o i1z ~ad
ad-osta=2nt fzztors r=latas to stechk splits.

o o S:..--.-—"..:'-

2.2 Ssmpls

20 Inta gf ZTorporats Chznges ang the wall Siress

<

Iindex were reviewed for the period January 1977 through Septamber

1965 to develop = list of firms daclaring barkruptcy. The list we

i

cross—raferenc2d with firms on the IBES data tapa. IBES conta:nau

cota Tar S0 Raroerpt fTiremes. but TO firas ware drcinp g o 0o

per.od of data coverage cn IBES was following bankruptcs or Do wass

the ruaker of menths of dara  covarage was Loo short. The ~ansls
rsl ot of LD on ek ot Fuooal,
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each oan

same 10
and of approximately the same size.

Matching on industry 1s desir

1stics znd conditions.

ted to industirv. Furthermore;

industry-wide implications leading

earnings forecasts.

—_

Matching ¢ sizce is desirable

krupt firm  was matchsc

i

y
1
[
)
t

[

dustry (three digit

4= N
iLuUs oY

<

able to control for i

Forecast uncartainty may E=2

information events mzy nhave

to industry—-wide re isicns in

because si1ze is associated w«it-

risk, probability cf bankruptcy, analyst attention, and most
litely, the nurder of sources from which cormsensus forecasts =nd
sunmary statistics on the IBES tape are develcped. Using totas
aszsets as a mz2asure of size, S3% (42%) of bankrupt firms wer:
larg=ar f(smaller) than their ron-bankrupt matched firm. Using tot-l
ales as a m2asur2, S0% of DbDankrupt firms were larger than thwr
cn-barlragt match. Eoth  parametric  (t-test) and non-paranchor s
‘wilcos 3130 ranlk) tests reveal=ad no sigrificant diffe2renie o
TEE Zizz2 netw=2an banirupt and nen-banbruapt groups, so L o0 on
process was apparently successful.

The &3 matched pairs represent the maximum sample availaale
far the analysiz conducted. However, data for each firm  was nce
te LLLal@2 U L0 =2ach moabkl =0 vear of Bhe tezt ooriof. -
eddition, 10 cone: months  where cata  was availablz, I8S 1ncl. =
turezasts o0 anly one analyst while certain neasures wuced 1o hao
el oo felgs crandacd Aaxeiation o culhiple farscsetst oea
f = L T R TR VA BT N PR TR =Y BT BT AU PRI ST WY RN T Y o RV B U S
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LIZIL3 WSS ICnCLotEC on 3&aTpla2 Si122E 1733 than &8.
Matching on fiszal vizar—-end would perhaps be desirable o -

} H ™ 7
& . . ) . , . . -
'i was not  possible without a great reduction in sample size. L-ta
5 . for zach firm in a given matcihed pair wers2 however talken from e

sama fiscal vear. Within a gliven vyear there is substzri o a:
% 2vidence that the properties of analysts forecasts charge as t-:=
hx year—end approaches. For vample forecasts tend to become mora
" accurate as the end of a reporting year approaches. However, cata
; in ths stuzZy is analyzed in “"event"” time rather than "cole-dy
)
' Y i
i time, which minimizes any problem associated with firms haviog
y giffersrnt fiscal yvear znds.
o,
-
o
o
» - -~ , -
: -~ A wocrd oo Nlotation
: Notaticn used in the study also refers to event time, Tao
)
\ gvents are of importarce: the year in which btarnkrusgtcoy (o gzclar 2o
.5
' for the bambrugt firm and the aonth relative to fizcal 2:r -=m
Ry . . .
‘ within any wvesr, The notation wus2d treats bankrunkcy =3 +i-2
%
\ " —_ o . . . .
N\ zEzre” and  Zodnis Erziwasd in tine zuch that both yesrz 3-c -
' . : .

incr=2s358 as the time before banbruptcy or year-end increases.
‘ . . . . .
A\ 2o is  the year in which bankruptcy 1s <Zsclared for a barnkerin
f iirmme (and the corrzsgonding fiso:! y2ar far the corresznaonattog
‘0 N . . . . .
2 RS 237 3 oma e marr). re2” W2 18 the 1o
: - tmimodl o Ly price to the  year i which bankruptcy 15 a2 leran,
3¢ Sithe. vy given fisoal r2ar, menth zero 15 the last amentnh 1n oo
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) e a Taszts sr= preasar Zed fCcr LtwZ years prior o ban-cupt s oL
Y

three maonth int=rvals zorr-ecponding o the end of guarters.

W
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o . Fropertizas of Analyvsts Earnings Forecasts

)lg

o

! Z.1 Measur=ment of Fropertisas

o Four properties of analysts earnings forecasts were investi-
KX

. gated: 1. The average (mean) forecasted earnings provided bv
"

$ ‘orzcasters (avaiiable on IBES): 2. The accuracy in forecasts whaer
Lo

; compared to actual earnings; 3. The bias in forecasts(whether the.
e

. urder or over pradict actual earnings)i; and 4. The2 disperzion -
ol

f~ forecasts acrocss multiple forecasters.

w First, measures to reflect the four primary propartias =+
1}

v interast were constructed as follows:

)

. A

Maan For2cast = ME = Yem

N — - 2

ﬂ Foracast Error = EFR = [ Yem — Ye

]

[ M ' A

\ Forecast Bias = BIAS = Yem — Ye

o

! Forecast Dispersion = 8D = Stancard deviation cof roeacos30
e

$ for year t at month m across
{r multiple forecasters.

i

i

¥

1

4,

::: winare:

] A

4 Yem = Mean Forecasthted EFS for yvear t provided at month a.

gl

L% Ye = Actual roported EFS for year t

,:
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zreated by d=+lating by =stockprice and, whare appraop-izile, oo

repcrted =arnings. Overall +indings were the same and no resu.t

Wi

- usingy “=flated measudrz2s are reported.)

Second, to reflact how the properties change withir a 912
farecast year (irtra-year changes), the difference between n2az.re¢s
of the properties taken at two points within a year was computed.
For example, the change in mean farecasted earnings (MECHG) betwesn
the forécast at year end and at months earlizsr 1n the .@ar a:
determinad as follows:

MECHG = MEe,0 - MS¢m Where m=3I,6 or 9
Analogous measures reaflecting the intra-yeer change 1n <.r :Z.35°
grror (ERRCHG) and in forecast dispersicn (SDCHG) were cevalczad.
(The intra-year change in forecast bias 1s mathematically ego.va-
lent to MECHG ang thus 13 not considered.)

Thi-2, %o reflzct btcocw properties charge az:-gas 1.0 Faim =

saars (intar—-vesr trends), the differsnce tetweer msazu- 2

"
[}
"

o2t Lies tatlen (at  the san= S0ty in 5uCC2353i4 v

i
'
!
|

computed. For 2zmple the trend in mean forecasted 2arnmiro:
(METRND) was dJd=termined as follaws:

METEMND = MEew ~ MCe—1.m Where t = 1 or 2
Frrlogaus ZasursEe s etlacting 1nter - ae (el o S W o B :

‘ETRTRMIY forz2cast bias (BETRND) and forecast dizpersian (50 02

were davaloped.
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A =v3L=Ma.1s Z:!tr3rercas 10 tha  four RropertlEs O LN leEres. Cwlov2
o raitling and healcthy *fi1ras”™ Are there systenatic group difrarsnc=L
N 1N how the goroperties change within a forecast vyear” Are theit2
1"
3
A ] ~
KN systemat:.. group Jdiffer=nces 1n how the roperties change azrcss
" {arecazt years” Group means for =ach of ths mezsures 3+ 17 7er2:.
D
:“ and ron-parametric wilco:cn tests o si1gnificanca of the dirteran::
l
%' in group means ares presentad in following tables.
‘y 3.7 M2an Forecasted Earnings
u, ‘ - ‘
. T e chvicus place to lcok for differances betwesn tailing and
e,
. v ) . .
(v healthy firms 1s simply in the level of future earnings pradictac
: far firms 1N each graup. Although low earnings do=:% noc*t L.
)
’
A Dankruptcy and high earnings do=2s not 1nsure haseitih, on=
L
? exg2ct some r2lationship betwean the 12.v2] of @arnings ans tra
? probability of fubture fa1lura. Wr.l=2 reported @arningys may cortein
)
! talesaiatico ralzsvant - Y1 stinguisning between groups, tctec ot =
W Barry .7 sz futor 2 Jooring and ccersersusntly ha.e tne 3.0 2l
W ~2afl=2zt1 g asp2ctis of fi-n health that have act y2t be redlazs =
. 3
'j TToren LIel o 2aralag s,
"
" Table 1 shows highl, significant test results related to tnoe
l=vel of <fnra2casted earnings. Several findings of note: Fir:*+,
l
l
Loch ) a4t 'E, for o all months within a forecast yaar , for Batn
, A R - sor tuntos, S et zAant O o R R
predrthed f0r the fairling firms,
l
o Teroand, loasing oat MECHG, negat. v=2 values 1ndicate a darlir e
D)
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TASLE 1

MEAN LEVEL OF FORECASTED EARNINGS

T A

: GROUP MEANS WILCOXON
g VARIABLE YEAR MONTH FAILING  HEALTHY z x
N ME 1 0 -.86 1.57 -6.17 . 000
:' 3 —.27 1-77 -6u 15 -000
0: 6 -“ 1-% -4.91 .ooo
':l 9 - 88 2- 02 -4- 23 - 000
¥y
‘l
2 0 --81 1-69 -‘-94 .000
) 3 .07 1.87 -4.2% . 000
! 6 .58 2.10 -3.36 . 001
s 9 1.24 2.14 -2.99 . 003
1? METRND 172 0 -.08 -.03 -3.85 . 000
3 _.07 —-01 —2051 -012
o) & -. 11 .01 -1.42 . 155
" 9 -.42 .03 -1.78 .075
¢ 2/3 0 -1.46 -.09 -3.07 .C02
¢ 3 -1.10 .04 -2.80 . 005
6 ™ 85 - 05 -2l 68 . 007
9 --57 -W -2- 39 0017
) 0/6 -1.34 -.29 -3.75 . 000
> 0/9 -1.89 -.38 -4.54 . 000
[}
p 2 o/3 -.89 -.17 -3.71 . COO
\ 0/6 -1.51 -.27 -3.566 . 00N
~ o/9 -2.28 -.35 -3.46 .CO1
.
&
l.
‘s
i
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]
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]
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Feorzcasts 1n genera! Zouwlid o2 oztieistl

~3d rajuireg downward reviszians 1t general economic cond:iticns wars

.* deteriorating. The fact that the maasures are taken in years just
1
L: prior ta bantruptcy for the failing firms, coupled with the fact
n that bankruptcies increase in times of overall economic stagnation,
ﬂ

5' - . . . . - ™

. is zZcocnsistent with those vyears being per:icds of optimistic fors=-
L]
’ . . . -«
" casts even for the healthy firms. Despite the declining earnings
J forecasts for both groups, the MECHG tests indicate significantiy
#
5' grazter intra-year declines for failing firms.
el

g
)
ﬁ Third, looking at METRND, it is also apparent that tha
;- failing firms 2xhibit a downward trend in earnings forecasts across
A

3 ’ . . - .

‘ PE1-ThE-—N which 1s not e:hibited by the healthy firms. The te=Ts3
s
\i .
W suggest that measures ra2flecting forecasted earnings, and chan3es
oy in fcrecasted earnirgs both within and across years tav he poten-
)

)
¥ . . ) .. ]

p t12lly useful :1n distingurzhing failing from healthy fir-nms,
B
l‘.

? 7.3 Acciracy - Forecazt Eoreor

)

Tazt irvestt yations of  the  accurazy, of  an1. L 3T3 LS00t

'’

13 (see Giwvoly and Lakcnishok (19841 for a review) have generall.
e focused on two questions: Are analysts forecasts more accurat2
fr

> than forecasts §f:-oan  anechanical wodels? fnd  hoew Jdo analvyot ' o
>

Ny Trracasts cooora b nae an2ment 2 pagint s I

f congarsoy snalysats forecast s with foreca st s from oo ous Lol el
@ : ;

'¢ e Zhrenrzol o wmodels ha e oclsLianalle been contradictor o, I
4

4
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5 al3gEst L sliont kBoen oo
ment. Thesa r2sults arz not surpri=irg. Qe would @ . pect z2tait 5.0
tc cul-perform o=2chanical mcdels jiven the wider 1nrormaticn s=I o
which analysts ~ay rely. Litewisa, one would 2ot be surpr.sed o
tha essartially si1milar performance between analysts and rmar:je-a—t
given their simlar i1ntormation sets anc thae 1-c30t1 .83 o
management to provide information to analysts (Ajini va ara Gift
£119843). The objective here 153 to test for systematic dittferesnces
117 aral,s%t a--ura.  between failing and health, firms,

Tabie 2 provides test results. Forecast errors e, .R) ara
zzrsisterntly s1jnitficantly greater +for failling firas 4TIt , T3
golor to bankrupicy. regardless 6f the nhonth 10 which thpa +2razast
15 made. This 1s cansistent with tha argument cf lu 1erre- 0

Givoly (17821 that for=acast errors reflect rist., Fast resear-ht ras

i ~dicatad that toracast =srraors t2rd ta decline (... - -

A IuraAzy) as oy :3-RSA < rroaches {ea.g. “lro~, Druonas o 0 5

1724 . Increasing accuracy 1= e.1%ont 1n tre pro:saon Tar e by

o Far oy A | G- 1 s . ETR i .- >

me S e . This 1s e ;»=_ted a1 1C 2 mor e and nertes 1n*T o on o

b=:,r23 aAavalla = A3 the peri1od progressiss, Faracast a--or .,

brressy 3 sr2 associati:g o« th v x 01 ncertalaty, Fa st 2« .
- Nata I ek , 1 Yo -t )

Esnd g T, Chner maght hoocri €512 tart aopraaching Can “op . .

resc0oan A r3iart e’y aaa e an ase oo foorcast A e e
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TABLE 2

FORECAST ERROR

GRCOLUF MEANS WILCOXON
varlacl e YEAR MCNTH FAILING HEALTHY Z b3
ERR 1 0 4.17 - 40 S5.97 «CCO

3 S5.16 « 35 3.446 « 000

6 &6.63 .72 S3.93 . 000

9 6.66 .89 6.01 « 000

2 o) 1.40 .43 3.27 . 001

3 2.07 .58 3.86 . 000

& 2.10 - 63 3.51 . 001

9 2.97 73 3.00 « 003

ERRTRND 1/72 O 3.63 .03 2.92 .CO4
3 4.11 .08 1.68 . 093

&6 $.00 «21 1.74 . 082

9 4.22 « 30 1.83 . 064

2/3 O .07 .14 1.23 .218

3 .11 .21 -.48 <632

b « 06 .08 -.03 977

9 .83 .03 1.02 . 309

ERRCHG 1 0/3 -.87 -.15 -.79 . 427
0/6 -1.81 -.33 -2.94 . 003

o/s9 -2.01 -.50 -3.37 001

2 0/3 -. 64 -.13 -3.11 .COl

0/6 -1.01 -.19 -2.48 .013

o/9 -1.86 -.30 -2.954 .011
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allow fci~ greatsr improvement and thus greater decreacse in forecasc

srrors. Tha2se two arguments suggest competing reascns <ar s, sta3qna-

11}

tizc group dift=sra2nces in intra-vyear changes 1n forecast accuracy.
The latar reason apparantly hoidse 1n the sample. MECIHHG ieasuraes
are significantly more negative for failing +firms, 1ndicating
greater improvement in accuracy. ERRTRND measures on the other hand
a~= larger for f23iling +firas (in year 1) i1ndicating :inoreasing
error and less accuracy across years., This 1is consistent with
i. cr2asing <13k as Dankruptcy approaches being reflected .
increasing far2cast 2rror.

-

.- Forecast Bias

1f forecasts are rational (Muth ([194611]) thay <hculd =

i

unbi ased. Wwhile fcorecastz2rs cannot be erpectad “oc pDred:icr wi’
2o, ratioral +o-o2cssiers shicald 10 general be aole T Lo -

witt. oot a.3temsant ICrar. Ccnhnsistert systematic errce vl d

rr
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v
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f

.

re
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N

tihr2 anforestian 1 past  forecast errors to ifmaprove furiare fo-0e-
ract 3, ‘Jnbil1ased farccasts 1mplys that

Actual = Forecast + e
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TAELE 3

1)

W FORECAST BIAS

-5y

1y

-fy

GROUP MEANS WILCOXCN

™ YARIABLE YEAR MONTH FAILING  HEALTHY z o
n

. BIAS 1 0 3.93 .00 4.69 .000
," 3 5. 09 - 18 5. 53 . 000
d 6 6.63 .27 6.22 . 000

9 &.5b6 .36 6.29 .000

)

!~'

o 2 o 1.03 .17 2.97  .003
Ky 3 1.86 .33 4.06 . 000
s 6 2.05 .43 3.92 . 000
7 9 2.87 .50 3.18 . 002
f BTRND 1/2 0 3.99 -.07 1.89 .058
% 3 4.37 -.07 1.46 -145

& s.08 -.07 2.14 .032

f 9 4 - 36 ™ 04 2. 37 . 0 1 8
h 2/3 0 --17 007 -.44 -661
X 3 .10 .22 .55 .584
S & .18 .2% -.10 .921
~ 9 .90 .24 .26 .792
‘
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citing Barefield

conclude that Ltrmer2 is

statistically insignificant,

analysts faoracasts.)

znd Com:ishtey

an

af 1.8 J R4 18 P& _Ba .3

Fried and

"accumulatien of evidenca,® thoug

that an upward bias may be presant n

The +inding of no systematic bias is consistent with raticnal

forzcasts and with the pr

information available in t

forecast errors.

difference in the bias of

firms.
Results for bias tests
ZIAS for both the failti

for

positive, consistant with
(overestimation) cited by
reported; indicate *+hat the
z=ro 2 the +ailing firm

importantly the bias for fa1l

. 1)

cAarlieg

m

firms, rsg=ardl

year . Measures of the trend
are significantly higher for

o.er2s5timation of earnings as

-, -
_Tispersice

Frevious research has

analysts forecasts as a m
Cobiz2eman and Giveoly 715821 p
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Salal »

oper processing and utilizaticr o

he past realizations of earnings and

The immediate concern here is whether ther2 is a

forecasts bestween healthy ani fa:iing
are in table T. MNote that girzus a=zars

ng and healthy firms are ccnsistani:

<

the tendency toward an upward bizs

BGivoly and Lakonishak. T-tests (rat

bias is significantly different

s but not the healthy firas. a3

ing firms is significantly greatzr +c-

ess of the month within ke 5o oo

in bias (BTRND) from year 2 tc year |

failing firms, indicating increasing

bankruptcy approaches.

investigated the dispersicn across

easure or indicatian =f uncertairt..

roeant o a wedol 1o Wb ik R
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i Zisgersion o7 L2 aistrioution ©f 2upected  =2arnings angd Tazrs o iroz
+ . N . . R
) ~#ith th2 cross-sectional error 1in forecasts. Eanpirical zvioence
o
A . . 5 i . . .
s supported their modei; measuras of dispersion were positivzly
{
b asscciated with measures of forecast srror. Fasults from E1:-ch.
o . - . .
1 Sriuber and Gultekin [19841 also document this relaticrsrip.
”
; Cukierman and Givoly argue that the cross—sectioral =rrar in
¢ .
: earnings is the empirical counterpart of uncertainty. Dispersiaon
! of earnings forecasts have also been found to be associated with
‘i
3
3 traditicnal risk measures such as beta, the standard dev:iation o+
1
)
" . . S . .
L retu~ns and earnings growth variability (Givoly and Lakonishok
:‘ [i?283Z73.) The purpose here is Lo Jdetermine i1+F measures o7 Jiste -
\
‘; sion differ systematically between failing and healthv firas 23
)
\ bankruptcy approaches. The implicit assumption is that farzzast
i dispersiaon measures may reflect risk that is ultimately aan:fested
S irn bankruntey.
] . . .
a Given that disperzicon may reflect uncertainty, CneE wWollT
(N . . . A ) . .
y hvpchth=csiza greater dispersion for failing firms and itncreasi~g
-’.
: Jiz. - =zion, both within and across  years, fcr $:xilirmg <105,
[y '
3 (Tests using alternative measures, such as the range, variance and
e coafficient of variation, were conducted with similar results.)
D)
K . . .
Tests for group differences in SD, reported in table 4, show
2 signifizcantly grzater dispersion for F2ilimg firas chero ghms no
[N . . —
two years prior to bankruptcy {(year 2, month 9 excegted). Chzer -
)
"
) ) . ) .
n ving the group aeans for SD within =2ach year, there i1s a gen-=ratl
) .
L. Fordeone, fo- dizpersion b tocseane Tor failing firss ardb O o
Tor YAl thoy Ty o Pl yrearm g ApnroTachiac, Tivi s TR FEIN
..
v,
D)
19
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ith inzr@ating Gancertaingy oo Farling TIeas &3 PR TwL IO
aporaoschazs {(althsughy  the SDCHS La2sts  indicate  bthat this Sroos

difference is not generally significant). Tests on SD/GND 1rdisats
sigaificantiy greater increase in dispersicn for tailing firas frzona

-~

2ar 2 Yo year 1. f3ain this is consistent with impending failuro

~

ircreasing uncertainty and being reflected in greatar discersicn or

forecasts.

4. Tests of Discrimination

4.1 Measures used

The previcus rasults indicate that there are group difiz-an-

c2

U]

fs5r  each of the four primary properties of sarnings ~ora3cssis
i vears prior to bankruptcy, and group differences in how “hae2

properties change bnth within years and across years. The gue=zticn

h

meea is whether aneasures of those properties and treir changes can

= ™

z.ploized bt Zredict future bartruptcy. For each year (L g Z

[
m

ariagr 2o banktruptcy, a sirgle measure was selected to reprezionct

[f1

= pricary prepertizs (P2, BEFR, BIAS, o

iy
o

"

intra-sear changa2s (MECHG, ERRCHG, SDCHG) and each of the inter-

Au
¥l
5
T

ronds (METRMND, EFRRTRMNLD, ETRND, SDTEMD)§ =leaven variables in
Lobal, Muasures of thie primary proparties are taren at vear ernd

: T Luras of

-

hie -y Ay Lrends veas nocnh O

3UCCESSL L2 JRArD R Asures of intra—-year changes usaed the <.+ 32 -
vz belween mointh D oarnd north & neisures. The 32lechio., @i
y 0 - SO ! P nesbal dron nrs VT nere = on :
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acproaches. Sinca measures ftaben at different acnths wiihin A 2o

tend to be highly correlacad for a given +firm, use oOf mEASUY =95
developed at months dit+ferent from those selected could be =xpected
to lead to similar findings.

- -

4.2 Univariate Aralvsis: Classification. Verification and
Frediction

As a first step toward using farecast informaticn to predic:
failure, a wunivariate analysis was conducted. The approach used
follows Beaver (12&6). The procedure is straight forward. BSanpilz

firms were rank-ordered incependently on each of the measura2c of

interazst. The rant—-ordered valu2s for a given measure wnere
vizusily chserved. A cuhoff or thrachold value of the measur2 ~asz

salaect=d to dividez sample cobservations into failing and kealths

firns. Cutoff values were selected that minimized the perasntaca
of firms misclassified. Raesults using measuras frcm vyear (| and
y2ar 2 ars provided in the top psrt of tables S arms &, ~=zpei-

Five 1t=ws rzlating Lo errors 1o cla

1))

sificaticn arsz 2 Iy tas
urder the “classificaticn" column in the tables: The type 1 erruor

is the percentage of failing firms wmisclassitied as healthy. Tha

yue 2 2rror is  tihie percentage of healthy firms misclassitied as
Foilicmg. Th2 avorage a2rror 135 & weighted average o+ the L= 1 nrd
Lo Doz ooes oandt Bhos SZnessents bas ovaradl clzasit olooran oo
rate.  Thi percentage 1n the Naive columiv 1s provided as a bznch-
T2 for conparisch. It represents che L gERIPINE SERE A
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viszlaszivizaticn @rrers rrom bthe following nmaive classificat.co
Cules assign all firws to the group {(failing ar healthy) with the

highest frequency 1n the sample. (This generally meant classifying

asl fi1ra3 as  haalthy Leczause data limitations were such thazat
mhaalih, fiqfms outnumber=sad +ailing firams in the samples uszc t:z

The final 1item in the table 1is a rough measurz of tha
aefficizncy (EFF) of wusing th2 cutoff on a variable to classify
firas whaen compared to using the naiva2 approach. it is caleculatzc
as the ercor rate from the naive approach minus the errcr rate f-om
thie culoff agppra=ch divided by the error rate from th2 rzi-.2
spproach, and thus maasuras thz2 percentage of fiiraz thaet vers
wisclassified by the naiva approach that were correctly classified
3y the cutoff agproach. EFF egquals zero when the naive and cuiofs
aporoaxch have the cane cverall error rate. Higher positiv2 valuas
=f ETFT inZicate irncreasing supgriority of the cutaf% ARETC3Ch e
the nsice rula, ~ith a value of orn2 indicating no er-2rs 1o
atiaon. MEgative saaues indicate that the cutoc ¢ aso "o sl
was less successful than the naive rule.

Classification results, however, t.,pically overstate the val.e
3 an approach  in  discriminating between two groups since tha
iilzoviarn rule toatorsfs Lalre2) is o acplied to P LA 30 ool oot
~hich it is developed. Validaticn 135 required. Iceally valid:ty

should te asscased on a sasple wunrelated to that used  to devo!an:

ezl st ee bl e roley 0 ol o out sacplo. Co rat: Znnall, viae
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Je.eloping tne coutff
oo @ach subsampi2 to

Findings from using th

walue on 2ach subsompla, and LSLng T.ow DT
ciassi<y the Ffirms in the other sl sa 3. 2.

is approach are unbiasad. They are conta.rad

L

U

l g < . " - Y -

: tte s=cond set of rasults under the "verificaticn" col_ouo .
riother approach to validation is to dJdetermine val:diz/ acraos

i _ .

. 1 ne. The remaining coiumn in the tables, labeled "oredizti_c .”

)
shuows the results of applying the cutoffs developed in one year
criaor tc bankruptcy to the measures available for sanple firm:z in
arstter vear.

. -

Several broad conrclusions can be drawn from the tables.
L
a. Thae freguency o2f tvpe 1 errors is consistentl, greatsr =--.r
the {frequency cf tpe 22 errors. This is unfortunate s:nza Y2

: Z3sts associatad with type 1 arrors ara likely to be greatsr toan
thze2 asscziated with type 2 errors. But given the appraach used.
such r=2suits are lik=sly to ccowr (7, as 1n reality, M STCIEE S It et il
35 h2althy f.rms 17 a1 sample is greater than the fr=3 -~ -
f2ul1r, firms.

) ). EFF walaes are ge2nerally positive, indicatiag - -
univariate approach does have some ability to i1denti$y R
aemb3rship. How=sver, the superiority of using cutoff Jalhies A

'
camparaag ta the nairve agpsroach is frequentiy margina <3 " &

t
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: C. R=2gardl-~=s of which year the cutoffs ar> develosed oo,

\

) PARET - o rordency o arro-s to be saaller in yeoar Ut hR o .
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o valid in that it performs well on the verification tests and b) 1s
':|
v Zansirzstent, 1i. that 1t perforns well in more than cone y=2ar orosr L3
N Cankruptcy, 1.:2., performs well 1in the prediction tests. Overacl,
»
j T2asura2 ME parforms best. fArserage error rates for ME tzr i i b
F
4 low and efficiency rates relatively high. The ability o+ a cutoft
&S tased on ME to outperform the naive approach tends to he the mao:
\2 .
V zchsiscent across tha verification ard pr=cizitiron t2sts 52 -1 <=
)
2
vy the vears. Regardless of the year (1 or 2) in wkhich <ta -a’ .++
» . R i
'5 voluz2 18 determinzed. uzz of ME allows for a dizorimipaticn 3+ vl o0 L
< .
n 1 Ehe bwo years priar £ banireptcy which 1 markedly  battar ot
-1'
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1. Primary Yariables (FR): ME, ERR, BIAS, SD

2. Frlnar 2 T-zrnd Variables (FRTEND @ ME.ZIRS, 120

METFMD, ERRTRND, BTRMD, SLTRND
T Foimary Change Vvariaibes (FRCHG) : mME, EARX. 2i:nd. =0
"ECHG., ERATHG. SDCHG

4, &1l Variacles (ALL): all eleven measures
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