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3) 13 117
1 IS_FLOS
1 51 52 Lang
70% . IS_FLOS
1 ( ) ( NDIS_IS non-discretionary part of IS_FLOS)
Table 1 Sample distribution by year (DIS_IS discretionary part of IS_
2003 608 4.64% FLOS) ™.
o o5 e IS_FLOS,, =B,LNTA, ,+ B,LEV, ,+ B:BM, , +
2005 797 6.08% B.STDSALES, | + BsLOSS,; , +
2006 922 7.03% BsOPCYCLE, , + B3,5G,, +
2008 1036 7.90% BsOPLEV,, + B, AVECFO,, +
ig(l)z j ?Z; z:)iz: Biolndustry + B, Year + &,
2011 1172 8.93% Lang
2012 1251 9.54%
2013 1382 10.54% 0®
2014 1438 10.96% (2) IS_FLOS
2015 1532 11.68% ( NDIS_IS) .
=2 S ( DIS_IS) . (2) it
2.2 1 IS_FLOS
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IS_FLOS ( , | 360 |
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NI CFO
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®
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1 DUVOL) ; 3"
2) )( NCSKEW) . | ) [n(n -1 2. w.]
NCSKEW, = - = (5)
23
) [(n ”‘””EW”]
Tir = Bo +Biilmra ¥+ BoilTm ot +B3iln, + " ‘ ! LE - NCSKEW
BiiTw i1 + BsiTi 742 + €5 (3) LE NCSKEW
Tiz L T T+ T
. 2.5
) Kim  Zhang s
(3) 26 !
( ST PT ) . NCSKEW
W, =1In(l+e,).  SIGMA W, ¢
W,  DUVOL NCSKEW ‘
. DTURN
[(n, -DY W] t (t-1)
DUVOL, = In — (4) DTURN ;
[y -0 X W] RET W, RET
W, : W, $ . SIZE LEV
W, (UP ) , MTB
W, (DOWN ) n, UP W, ; ROA
n, DOWN W, NCSKEW ; ACCOPQ
DUVOL W, . DUVOL Hutton
7 .
2
Table 2 Variables definition
DUVOL (4)
NCSKEW (5)
IS_FLOS -1 (1)
NDIS_IS “ ” (2)
DIS_IS “ ” (2)
SIGMA Tt ( W”)
DTURN I3 (t-1)
RET (w,)
SIZE
LEV
MTB
ROA
ACCOPQ Hutton
1% 99% . DUVOL  NCSKEW
3 -0.183 -0.341". IS_
FLOS -0.871  IS_FLOS
3.1 NDIS_IS -0.925  DIS_IS
3 0. 053.

11
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Table 3 Descriptive statistics
25 75
DUVOL, 4, 13 117 -0.183 0. 346 -0.412 -0.184 0.047
NCSKEW,, ., 13 117 ~0.341 0.703 ~0.737 ~0.305 0. 085
IS_FLOS, 13 117 -0.871 1. 040 -1.028 -0.554 -0.268
NDIS_IS, 13 117 -0.925 0.512 -1.189 -0.716 -0.574
DIS_IS, 13 117 0. 053 0.952 -0. 146 0. 245 0.516
ACCOPQ, 13 117 0.172 0.114 0. 091 0. 144 0.222
SIZE, 13 117 21.437 1. 152 20. 631 21.394 22. 160
LEV, 13 117 0.618 0.333 0.413 0. 587 0.759
MTB, 13 117 1.721 1.229 0.985 1.326 1. 981
ROA, 13 117 0. 036 0.075 0. 009 0. 030 0. 063
RET, 13 117 -0.118 0.092 -0.151 -0.092 -0.054
SIGMA, 13 117 0. 046 0.017 0.033 0. 043 0. 055
DTURN, 13 117 -0.004 0. 301 -0.135 0. 000 0. 126
4 DU- BSIZE,  +B,MTB, , +B,ROA; , +B,LEV; | +
VOL ~ NCSKEW B ACCOPQ, , + &, (6)
0.961 0.978 . IS_FLOS CRASH, , DUVOL
DUVOL ~ NCSKEW NCSKEW. 1S,
-0.036 -0.032 1% (IS_FLOS) ( NDIS_IS)
(DIS_IS) . NDIS_IS
. DIS_IS
NDIS_IS DUVOL  NCSKEW IS_FLOS®.
-0.073  -0.065 ( Industry)
0 0 ( Year) .
‘ 8
DIS_IS DUVOL  NCSKEW
0.014 0.017 DIS_IS (IS_FLOS)
NCSKEW 0 1 B 0. OLS
5 (1) (2)
DUVOL,,,, (3) (4)
3.2 NCSKEW, ., . (D
1) IS_FLOS: -0.009 T
-2.94 1% .
(6) IS_FLOS
CRASH, ,,, =B, +B:1S;, + B,NCSKEW,, + -0.001 T -0.24
BSIGMA; , + B,DTURN,, + BsRET;, + 0. NCSKEW,

©@ IS_FLOS  DIS_IS

IS_FLOS

NDIS_IS

IS_FLOS

NDIS_IS ( DIS_IS) NDIS_IS  DIS_IS

t+1)
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(6) IS

it

(3) (4) DUVOL,, ., 0
DTURN:
IS_FLOS: RET:
IS_FLOSt 0
R’ SIZEt MTBt
0
ROA: LEV:
1. (4) 0.
NCSKEW:
0
SIGMA:
5
Table 5 Income smoothing and crash risk
DUVOL, ,,, NCSKEW, .,
(1) (2) (3) (4)
INTERCEPT 0.017 —0. 344 *** 0. 047 -0. 803 ***
(0.56) ( -3.99) (0.79) ( -4.59)
IS_FLOS, ~0. 009 *** -0. 001 -0.015** 0. 000
( -2.94) (-0.24) (-2.47) (0.06)
NCSKEW, 0. 023 *** 0. 045 ***
(5.18) (4.91)
SIGMA, 5.553%** 11.1517%%*
(6.21) (6.06)
DTURN, -0.015 -0.029
(-1.07) ( -1.01)
RET, 0.775*** 1. 489 ***
(4.85) (4.63)
SIZE, 0.010*** 0. 025 ***
(2.59) (3.31)
MTB, 0. 024 *** 0. 046 ***
(7.77) (7.68)
ROA, -0. 005 0. 029
(-0.12) (0.35)
LEV, 0.013 0.036"
(1.34) (1.92)
ACCOPQ, 0. 021 0. 053
(0.74) (0.94)
Year industry dummy Yes Yes Yes Yes
N 13 117 13 117 13 117 13 117
R? 0. 085 0. 098 0.073 0. 087
1. N 1% 5% 10%
2) NDIS_IS, ,
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0. OLS 6. (1) DU-
VoL, ., (2) NCSKEW,, ., DIS_IS, ,
(1) NDIS _ IS, (6) IS, ,. 3 B
-0.025 T -2.93 1% 0. OLS 7 . (1)
0. NDIS_IS, DUVOL,, ., DIS_ISt 0.026 T
DUVOL,, ., 4. 6% 3.12 1% 0.
( —0.025x0.346/ 0. 183 =4. 6%) . DIS_ISt buvoL,, .,

SIZE, DUVOL,, 13.27% (0.026 x0.952/0. 183 =13.27%) .

9. 37%. NDIS _ ISt SIZEt DuvoL,, .,
buvoL, ., . NC- 9. 13%. DIS _1St DU-
SKEW  NDIS_IS, -0. 040 5% VoL, ., NCSKEW, .,

0. 6 DIS_ISt 0. 042 5%
0. 7
2 “ ”
3) 3
6
Table 6 Informative income smoothing and crash risk
DUVOL, , NCSKEW,, ,
(1) (2)
INTERCEPT —0. 456 %" ~0.985***
(-4.92) ( -5.19)
NDIS_IS, —0.024*** -0.040**
(-2.93) ( -2.33)
IS_FLOS, 0. 002 0. 005
(0.74) (0.81)
NCSKEW, 0. 022 *** 0. 044 ***
(5.01) (4.77)
SIGMA, 5.382%** 10. 871 ***
(5.99) (5.89)
DTURN, -0.014 -0.027
( -0.95) ( -0.92)
RET, 0. 758 *** 1. 460 ***
(4.73) (4.53)
SIZE, 0.014 *** 0. 033 ***
(3.58) (3.98)
MTB, 0. 022 *** 0. 042 ***
(6.76) (6.76)
ROA, 0. 045 0.110
(1.01) (1.25)
LEV, 0. 009 0. 030
(0.90) (1.56)
ACCOPQ, 0.016 0.045
(0.58) (0.81)
Year industry dummy Yes Yes
N 13 117 13 117
R’ 0. 099 0. 087
1. T N 1%

5% 10%



7
Table 7 Garbled income smoothing and crash risk
DUVOL, 1) NCSKEW, ,
(1) (2)
INTERCEPT —0.459*** —0.992 ***
( —4.96) ( -5.24)
DIS_IS, 0. 026 *** 0.042**
(3.12) (2.51)
IS_FLOS, —0.023*** -0.036**
( -2.95) ( -2.28)
NCSKEW, 0. 022 *** 0. 044 ***
(5.00) (4.77)
SIGMA, 5.38*** 10. 860 ***
(5.99) (5.89)
DTURN, -0.013 -0.026
( -0.93) ( -0.90)
RET, 0. 758 *** 1.4617**
(4.73) (4.54)
SIZE, 0.015*** 0.033***
(3.61) (4.02)
MTB, 0. 022 *** 0. 043 ***
(6.88) (6.87)
ROA, 0.045 0.111
(1.02) (1.27)
LEV, 0. 009 0.031
(0.99) (1.64)
ACCOPQ, 0.016 0.045
(0.57) (0.81)
Year industry dummy Yes Yes
N 13 117 13 117
R? 0.099 0.087
1. T N 1% 5% 10%
44
“ ANALYST 0 ANALYST

1 ANALYST

& ”»
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(3) (4)
s -0.033 -0.054 5%
WIND 0.
INST =0  NDIS_IS
INST 0 INST 1 -0.009 0.018 0;
INST ANALYST INST=1  NDIS_IS -0.04
INST -0.072 1% 0.
7931 ANALYST 12 901
INST. (7) (8)
CRASH, ,,, =B, +B,NDIS_IS., + B,IS_FLOS, , +
B,INENV,, + 3, NDIS_IS,, x INENV, , +
BConirolVar, , + &, , (7) :
CRASH, ., =y, +v, DIS_IS,, +y,IS_FLOS,, +
v INENV,, +, DIS_IS., x INENV, , +
vyControlVar;, + &,, (8) 4.
INENV,, ANALYST  INST. ControlVar,, 9
1 DUVOL,
( Industry) ( Year) NCSKEW,,,,, (1) (2)
: 4 5 ( ANALYST)
Bs 0 v 0. OLS (3) (4)
8 9 ( INST) (1)
8 (2) 0.024  0.054
(1) 1% 0.  ANALYST =0
(2) puvoL,,,,,  NCSKEW,,,, DIS_IS 0.012  0.013
( ANALYST) 0; ANALYST=1  DIS_IS
(1) -0.043 0.036  0.067 1%
T -1.86  10% 0. (3) (4)
0. ANALYST =0 0.011  0.022 10%
NDIS_IS 0.006 T 0.31 0.
ANALYST =1 NDIS
IS -0.037(0.006 —0.043) F “ ”
6. 83( ) 0. (2) :
-0.093 5%
0. ANALYST=0  NDIS_IS “ ”
0.024 T 0. 55 ANA-
LYST=1  NDIS_IS ~0.069(0.024 -
0.093) F 6. 04 0.
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Table 7 The impact of information environment on the relation between informative income smoothing and crash risk
DUVOL, , NCSKEW 1 DUVOL, NCSKEW 1
INENV = ANALYST INENV = INST
(1) (2) (3) (4)
INTERCEPT —0.244** -0.504** -0.320*** -0.751***
(-2.02) (-2.02) (-3.30) (-3.78)
NDIS_IS, 0. 006 0.024 -0.009 -0.017
(0.31) (0.55) (-0.78) ( -0.76)
IS_FLOS, 0. 007 0.013 0.003 0. 007
(1.53) (1.37) (1.02) (1.05)
NDIS_ISt x INENV, -0.043" -0.093** -0.033*** -0.054**
(—1.86) ( -1.96) (-2.61) ( -2.10)
INENV, -0.072*** —0. 144" -0.058*** -0.101***
(-3.83) (-3.74) (-4.29) (-3.68)
NCSKEW, 0. 024 *** 0. 050 *** 0. 022 *** 0. 043 ***
(4.03) (4.03) (4.87) (4.64)
SIGMA, 6. 436 12. 855 *** 5.259 %% 10. 770 ***
(5.59) (5.46) (5.77) (5.77)
DTURN, -0.007 -0.0131 -0.010 -0.020
(-0.39) ( -0.35) ( -0.70) ( -0.66)
RET, 0. 941 *** 1. 820*** 0. 740 *7* 1. 448 ***
(4.47) (4.30) (4.56) (4.44)
SIZE, 0. 004 0.0110 0. 009 ** 0. 024 ***
(0.84) (1.04) (2.24) (2.83)
MTB, 0.019*** 0. 037 *** 0. 020 *** 0. 039 ***
(4.27) (4.19) (6.30) (6.29)
ROA, 0. 136 ** 0.326** 0.052 0.129
(2.35) (2.74) (1.16) (1.47)
LEV, -0.008 -0.001 0. 004 0. 020
( -0.60) (-0.04) (0.40) (1.03)
ACCOPQ, 0.028 0. 057 0.015 0. 042
(0.80) (0.82) (0.52) (0.74)
Year industry dummy Yes Yes Yes Yes
N 7931 7931 12 901 12 901
R? 0.093 0.084 0.100 0.088
1. il 1% 5% 10%
9

Table 9 The impact of information environment on the relation between garbled income smoothing and crash risk

DUVOL, , ) NCSKEW/, , 1y DUVOL, , ) NCSKEW/, , 1y
INENV = ANALYST INENV = INST
(1) (2) (3) (4)
INTERCEPT —0.288** —0.594** —0. 358 *** —0. 809 ***
( -2.41) ( -2.40) ( -3.75) (-4.12)
DIS_ISt 0.012 0.013 0. 024 *** 0. 040 **
(0.87) (0.48) (2.67) (2.14)
IS_FLOSt -0.019" -0.033 —0. 028 *** —0. 047 ***
( -1.69) ( -1.40) ( -3.63) (-2.97)
DIS_ISt x INENV: 0. 024 *** 0. 054 *** 0.011" 0.022"
(2.85) (3.06) (1.66) (1.65)
INENV: —0. 041 *** -0.077 *** —0. 029 *** —0. 054 ***
( -4.59) ( -4.16) ( -4.27) ( -3.93)
NCSKEW: 0. 024 *** 0. 049 *** 0. 022 *** 0. 043 ***
(4.06) (4.06) (4.90) (4. 66)
SIGMAt 6.394 *** 12. 764 *** 5. 248 *** 10. 753 ***
(5.55) (5.41) (5.75) (5.75)
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Table 9 Continue
DUVOL,,,,, NCSKEW(, ., DUVOL,,,,, NCSKEW,, ,
INENV = ANALYST INENV = INST
(1) (2) (3) (4)
DTURN, —-0. 006 -0. 0097 —-0.009 -0.017
( ~0.31) ( —0.26) ( ~0.62) ( -0.59)
RET, 0.939 *** 1.8147** 0. 742*** 1.4527**
(4. 46) (4.28) (4.56) (4. 44)
SIZE, 0. 005 0.013 0.010** 0.025***
(1.01) (1.20) (2.46) (2.98)
MTB, 0. 020 *** 0. 039 *** 0. 021 *** 0.041***
(4.49) (4.45) (6.65) (6.61)
ROA, 0. 121** 0. 292 ** 0. 046 0. 118
(2.12) (2.50) (1.04) (1.36)
LEV, -0. 006 0.003 0. 007 0. 026
( —0.44) (0.13) (0.77) (1.36)
ACCOPQ, 0. 029 0.061 0.016 0. 044
(0.84) (0.87) (0.55) (0.77)
Year industry dummy Yes Yes Yes Yes
N 7 931 7 931 12 901 12 901
R? 0.093 0.084 0.104 0.093
L. NN 5% 10% .
IS_TZ, - Corr( ADACC,
A PDI) . -1 IS_
VA (2) IS_
TZ 1) NDIS_TZ;2)
Tucker Zarowin g DIS_TZ.
Tucker  Zarowin ( change
in discretionary accruals DACC) ( Panel A)
( change in pre-discretionary income PDI) 1 (industry)
2
. ( Year)
Jones
47 ’
) 10 Panel A
TACC, .
= TN +)\1( )+A2(ASALEM)+ DUVOL, (1)
e TA;.- 1S_17, 0;
)\3( s )+ A ROA, +&  (9) NCSKEW,, ., 577,
-0.005
it TACC
. (2)
TA SALE PPE s
ROA (5)
NDIS_T7, -0.061 -0.087
Eiy
10% 0
Eiy
, , 2 (3 (9
DIS_T7,
0 0.064 0.090 10%
5 ( ) 0
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Table 10 Robustness tests
Panel A
DUVOL, , NCSKEW, .y
(1) (2) (3) (4) (5) (6)
IS_TZ: 0.001 0. 007 -0.055** -0. 005 0. 004 -0.084"
(0.11) (0.90) ( —2.43) (-0.32) (0.26) (-1.79)
NDIS_TZt -0.061** -0.087"
( -2.54) ( -1.74)
DIS_TZt 0. 064 *** 0.090"
(2.61) (1.78)
Control variables Yes Yes Yes Yes Yes Yes
Year industry dummy Yes Yes Yes Yes Yes Yes
N 13 117 13 117 13 117 13 117 13 117 13 117
R? 0.098 0.099 0.099 0. 087 0. 087 0. 087
Panel B
DUVOL, NCSKEW 1
(1) (2) (3) (4) (5) (6)
NDIS_ISt —0.027 *** -0.023** —0.045** -0.036"
(-3.04) (-2.52) ( -2.46) (-1.91)
DIS_ISt 0. 009 *** 0.007" 0.020*** 0.016™*
(2.63) (1.88) (2.63) (2.06)
Contirol variables Yes Yes Yes Yes Yes Yes
Year industry dummy Yes Yes Yes Yes Yes Yes
N 13 117 13 117 13 117 13 117 13 117 13 117
R? 0. 099 0. 098 0. 099 0. 087 0. 087 0. 087
Panel C
DUVOL, ,, NCSKEW .5
(1) (2) (3) (4) (5) (6)
IS_FLOSt -0.003 0. 001 -0.026** -0. 005 0. 001 —-0.045%*
( —0.65) (0.23) (-2.57) ( -0.66) (0.07) (-2.17)
NDIS_ISt -0.028 *** -0.048**
( -2.60) (-2.15)
DIS_ISt 0.027** 0. 046
(2.48) (2.07)
C_SCORE: -0. 086 -0.075 -0.0754 -0.186 -0.167 -0.168
(-0.92) ( -0.80) (-0.81) ( -0.94) ( -0.85) ( -0.86)
CORGOVt 0. 003 0. 003 0. 003 0. 008 0. 008 0. 008
(0.95) (0.92) (0.93) (1.26) (1.24) (1.24)
Control variables Yes Yes Yes Yes Yes Yes
Year industry dummy Yes Yes Yes Yes Yes Yes
N 8 589 8 589 8 589 8 589 8 589 8 589
R? 0.071 0.072 0.072 0. 065 0. 066 0. 066
Panel D 1+2
DUVOL, NCSKEW 5
(1) (2) (3) (4) (5) (6)
IS_FLOSt 0.000 3 0. 003 -0.022%* -0.001 0. 004 —0.040**
(0.09) (0.88) ( -2.36) (-0.12) (0.57) (-2.13)
NDIS_ISt -0.022%* —-0.039**
( -2.33) ( -2.01)
DIS_ISt 0.025*** 0.045™*
(2.69) (2.35)
Control variables Yes Yes Yes Yes Yes Yes
Year industry dummy Yes Yes Yes Yes Yes Yes
N 10 433 10 433 10 433 10 433 10 433 10 433
R? 0.077 0.077 0.077 0. 068 0. 068 0. 068
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Table 10 Continue
Panel E
DUVOL, , NCSKEW
(1) (2) (3) (4) (5) (6)
IS_FLOSt 0. 006 0.007 -0.019** 0.008 0.014%* -0.037**
(0.95) (1.63) (-1.97) (1.07) (1.75) (-1.99)
NDIS_ISt —-0.024** —0.048 **
( -2.31) (-2.41)
DIS_ISt 0.026** 0.052 ***
(2.56) (2.66)
Control variables Yes Yes Yes Yes Yes Yes
Year Firm fixed effect Yes Yes Yes Yes Yes Yes
N 13 117 13 117 13 117 13 117 13 117 13 117
R? 0.117 0.117 0.117 0.113 0.114 0.114
1 T NN 1% 5% 10%
NDIS _IS
(DIS_IS)  IS_FLOS : 10 433.
0.405( 0. 874) . 10 Panel D
IS_FLOS
10 Panel B (1) (2) 10 Panel E
(4) (5) IS_FLOS
NDIS_IS( DIS_IS)
( )0 IS_ 5
FLOS NDIS_IS DIS_IS
(3) (6)
NDIS_IS 0  DIS_IS Lang
0
CORGOV
. CORGOV 1926 A 2003  ~2015
: CEO
1 0;
; 1)
( ) 0 1 : 2)
CORGOV L 3)
( C _SCORE) Khan
Watts . CORGOV ~ C _
SCORE 8 589.
10 Panel C
( ) ( )

Lang
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Earnings information and crash risk: Evidence from decomposing tests of in—
come smoothing

ZHONG Yu=iang' LI Wan-i® °

1. School of Management Huazhong University of Science and Technology Wuhan 430074 China;
2. School of Management Xi’ an Jiaotong University Xi’ an 710049 China;
3. Accounting School Shanghai University of International Business and Economics Shanghai 201620 China

Abstract: Based on listed firms in China A-share market from 2003 to 2015 this paper investigates how dif-
ferent types of income smoothing affect future crash risk. Our empirical results show that income smoothing has
no impact on future crash risk. However after decomposing income smoothing into informative income smoot—
hing and garbling income smoothing informative income smoothing significantly reduce crash risk while garb—
ling income smoothing significantly increase crash risk. In additional tests our results show that the informa-
tion environment has a significant impact on the effect of income smoothing on future crash risk. When the in—
formation environment is poor informative income smoothing ( garbling income smoothing) has more signifi—
cant negative ( positive) impact on crash risk. This paper not only provides evidence on what factors affect
crash risk but also helps us to better understand how income smoothing works in capital markets which is
meaningful to reduce crash risk and maintain the safety and soundness of capital markets.

Key words: income smoothing; crash risk; information environment



