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The Effect of Big Data On Profitability China’s Manufacturing Firms

HAN BO

Department of Business Administration
Graduate School of Pukyong National University

Abstract

This study conducted an empirical analysis on the impact of the investment of
big data on profitability in China’s manufacturing industry. Total 53 companies
were classified by the Internet of Things(IoT), electricity / electronics, machinery,
information and communication, chemicals, and medicine, we analyzed whether
there is a difference in profitability for each industries. Among the analysis
targets, the number of the information and communication industry is 14 which
is the most, followed by electric / electronics and machinery industry, that have
13 and 12 companies, respectively. The profitability is measured by the profit
margin rate, and the investment of big data is by dummy variables, and R&D is
by R&D intensity. As a result of regression analysis on the effect on
profitability, the investment of big data has a positive effect on profitability.
R&D was found to have a significant effect on profitability. Only the information
and communication industry showed that the investment of big data had a
significant effect on profitability.

Key words : big data, R&D intensive, manufacturing, profitability
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[2¥8 1] Industrial manufacturing companies are lagging behind their
cross-industry peers in their ability to create a competitive advantage
from analytics and information.
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53%
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58%
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2010

33%

Globalrespondents  m Manufactur ng respondents

ZL&:  IBM(2012). “Analytics: The real-world use of big data,” a collaborative

research study by the IBM Institute for Business Value and the Said Business
School at the University of Oxford.
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) By

Andersen & Segars(2001)

Bharadwaj(2000)<=

b Aviel w3

S|

0|

3 ZRolA A}

X
A Z7FA(NPV) B2 =

<
LN

o7 AnusE FA}

s
)

i

o

]

Ry

)

(1993)=

=4
[€)

Brain

)

An7)e 52}
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Mahmood & Mann(1993)<= IT Exe} =2 A3 7He] #AAZS XARSIS IT

2x0 Qe YEsEn ARt 1 g A7) ALE B4 T £
Aok 2243 Abole] FAAR BAE HAFH, IT 54 Sz O L
ZA% 27 400F, 01E 5oE, 49 192 uﬂgo—ﬂ. F WEdow 24

o)

de W o =2 AFE YEAT
Huang & Liu(2005)= tZ53Axd

Algste] FAAE, ITAHE 2 A3 3] v

o 8 A= g2 Zoh A ARL AT} vAY

AHE)E 7HA AL Aok [TARE 7| A ol &

U 222 TR 45 2488 183 Fole 7199 Bl FHA
S T [ 3l= ITd tid SdusE FH5AF 79483,
°old 9 #AujFrt Foll 9FES VA= AFE A3

(% 3] [T7h 71945 5ol wAE G B¢ APA7

a7xt aE EETES =gws
Andersen & Segars 2001 A= IT AHE
Bharadwaj 2000 ROA, ROS IT A&
Brain et al. 1993 CAR IT =}
Mahmood & Mann 1993 R 5 IT &=
Huang & Liu 2005 714 At IT =
Markus & Soh 1993 ol A IT A&M]
Lubbe et al. 1995 oA IT &=
Vickery et al. 2003 A FAd 3} IT AHE
Bergeron et al. 2004 T4, 7} IT &3
Morikawa 2004 Tl A IT AH&
Sanders & Premus 2005 A5 7 IT A<

Shang & Marlow 2005 A5 7 AR 78k 2R
Wu et al. 2006 A5 3} IT 24

Bharadwaj et al. 2007 Az 7} AH Al ~EREY

AzQe IT71%e] AN, 53 wuolg 71&e AL Sa =ok
A 5 ok WEolE &L ARE Ax 4
9 ol 4 719 “WEH A2 S etk [T71%e) AA

A
s wE W3lE eA4Y & Stk

2
e
o
?d it
o
Y
N
v
o ya o
of rx nft



3.2. 9H oy =9

A2 welolele] e BAo]l BobAWA B /YSe]l 2HYNRE F
A7) 98 HHolE B4 7152 AwstA Heh Workforced @7
3ol otz dolg BHe AR stelF $AE A Wk R
I )5 M gS AR Bk ohet A A HAEL Eoli ol
2 Folt © =gl Atk A%A WuolEst AFHs] oI B
ATSS WuolE B EIHe] vAE IFol Uty PEIULH

(Akter et al., 2016; Aydiner et al., 2019; Chen et al., 2015, Wamba et al.,
2017, Gupta & George, 2016). &4 H#HHolg B9 HEE 7|dAAHE
Mg 4 o Davenport & Harris(2007)= 32 71 3AE 4oz &4
o A=o} 3ALe ARt AAE Abolo] HHE AHAAE HAFUH
Akter 5(2016)=> HldlolE 458 2 43 Mdste 7Hx o =3
AIFPER)C] thet FaFS dTsta itk I A= Hboly 4

of

593 2347 BAC NF FAAA IS WATE AL e,
Samuel $(2016)& AZA WHoly BA%H mdel ¥ Mdste] X
b 2R A Aol n A FFS MAE AL FAsAT

= ARQINES 718493k 27] WAl BEolE 8o AFHH
of MAE Aol A HHolHE BEF AF D A X a2

A7 T AT TAA FEFs AL dthE As AA T
Akhtar 5(2019) ®]glo]Eo] AE3 (big-data savvy: BDS) ®©o] 5H,
Hl)o]E] F%x9 (big-data driven: BDD) 3% 2 w]RY2 A3} 3te] A
A 2ARIAT. 1 A3 VAV e BEE S AFske dldolE o
453 "o sYo] H =Y Ao 7|ost= BDD 59 A4 24 @
A& Uetdth. =3 Hholy FE PF5s Axste 2HLE T S&
o]

9 Y B0 FHL FA g 2o sl o F £ AL B

=

1) . Ea S Ko Y = |
st 71 HHolH B4S Bl 2429 H] A4S AdEsty F4
Belo) WA 9 o4 WAW B AAE AASNT & AW B AY 2



A AEE AbAol Zopd 4= 9lti(Vera-Baquero et al., 2013; Lee et al,
2013).

Bek olygt HldlolE EAE Fd 9de AMEE 78
4 QlthMikalef et al., 2020). Liu(2014)= Hdolg &AL
AR 71FS FESHE T8 892l HH, o= JIgEe
A A2 HlzY2x 7|3 & st 4899 E 858 & 3
o Zolgkar A A o

AzJolA vAHE Fa3 HEo|1 Hdoly £ F8& figoz
A 7G-S AEE AR7E S APE DAL 2L vHAE 58& T3l
AP A H-gd + e ASE YUrtytiAkter & Wamba, 2016). H]d] o]
H 49 Aie vpAE BAS v wAE F38 B e AT

A

seo] gAEe & 5

il

i
_‘

33. 7149 |7

AT T= 71949 718 AR olye} 7| s R AL E FIE
o 1 &3 FF™ o dA-SAHG 201730 F=o AA 71€84 R&
A &L 1.76% fetsto) olz2glom T F AL 80%7F 71l s FAlE
Ak 2018 F9 71 GDPY 2.18%5 AASH:= #3F 7|&=FAld
°fF 2z 93 E FAAT. wetA AR AxPelA 8% 48
2FA) sk Tk

7199 R&D FAe} &5, 502 3 7|dA Ao sl dae dF
BA O ik A A= o] Ho AFA=N st F3o] HUT

Archarungroj & Hoshino(1999)+= R&D A =3 R&D o] Aak 9 &,
A7 AR £ E, T FYE D IAoldEH TAHZ #HAH AT A

[e]

AP =3 trIdE2 folAM dF &
o

-,

213 R&D gl o] 1 a&3%I o},
WG - EORQR015)E AFE, B4 2 e A AH] A% R&D FAF
A

= 7199 947 o FABATE AAR
Grabowski & Mueller(1978)+= ®l=2] 867] 71HE tiFo=z FAEYS

_17_



&3 R&D FALe] oo & F ‘ :

Scherer(1965)= =2 719 53] 7|&7]d R&D &&Fo] 7|44 3ol A
o] Y& v AL #AYL.

TRIK - 522201002 R&D &Eo] 719 7FA$F Aol wX& FFS
ATstATh 1 A= R&D 50| 7Y 7 T e
A7 7147 9 9 A8AE FHAE F oS TE T

HHAL - RFIHEQO0DE FF 4 o)
T oS vig o2 R&D FAoh
Ho AT

Ml - RH - #2009 A 3lALe] HolHE WE S E R&D7F A
o] &4 AFel mA= G s AStAT A= HAA R&DFA2}
BALe] mlE AZE o] Atole) e FAAAT} Ue AL dHETH

Hu & Jeferson(2004)= Z=ro] o] =
o R&D FA7F 71 Al mlAl= 9
A= R&DFEAZE 714 Aol B33
E7F g2 Aol g3t

_>|~1_‘
s
i)
Hir
v}
als
=
o
1o
¥
%0
v}

ﬁd
ﬁ
Ll
)
e
mg_,l'

Qe w4 A9 Fue suie] we WA dgHoltn gom,
271E 1Y FEob A3, Foiye] By, S1@el AT FHol
naEsigint 714l A4l ohe FEE PY AT Y4 AEe Hx
g 99t 13 ATAEE F A4 2

2013).

Hall & Weiss(1967)= 527} =
AdNs g AR 8 Yol T
ol & YIS v FtsAo] Atk Aol

Lee(2009)= 3IAF R 4kl §A4 HTE
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TR @ ARAA} MAP o7 2AATGE 2AS 2B,

By
4.1. A8$F

B dAFoAM e F79 Astol( L 2L AAEEYD 5H Ada AF2 9
Az 53 7IdES ez ooy =0 AzHe g HXA
= %’é‘}—% AT Az AFdolE Y A 5o FEHKMBE&EL) 3
A CSMAR 3 glolEjro] (2ol HARAPE T R =3
714 €] ‘:Htﬂ o|El & F‘-’—d 49 7199 Azt EE_H% o1 "HHolE F
=, Hldloly =417, 'dolEl 7%, HelHS, HeolH 5§, AYE ¥
dlo]8’, ‘Gardner FA@ER’, HolH +3 H B4 J=E T AT
719 dide gRlstdnh B A7 47|32 20159 FH 2018 71A] o]
o, a2 srt AHHAT B AT —5‘01]/‘1 FE7IHF Yoy =Ydd=
2 A Bx= (% 4] [% 5]9} e %

[ 4] =4 HHolH =4 EE7|Y+

= | 7195 EELED
2015 9 7 9 18 21 28 34 39 45 53
2016 13 7 8 9 13 18 21 22 23 24 27

28 31 34 39 43 44 45 53

1 4 6 7 8 9 13 1517 18

2017 28 19 21 22 23 24 25 27 28 29 30
31 32 34 39 43 44 45 53

ml

= A AR AHe (FE D BEIYE F=E

_’]9_



[E£ 5] 5 Az BEILSF

AdE 714 2 HH S
IoT 2 7 33

2 10 11 17 25 29 38 41 43 44
ikl 12 " 49

3 4 12 13 16 18 19
27 30 31 34 37 39
6 8 9 20 22 23 28 35 36 40

A7) AR} 13

Chaae 4 "8 51 52 53

s}3h 4 14 21 26 42

o] 8} 2 1 5

7| e} 6 15 24 32 45 46 50
SHA| 53

F AR AR (HE > REIgS

k)

e |

4.2. A AA
421 FSHT

TFdEdE F= ﬁlﬁ}-‘?l AAA olo)& REFstH 3B|ALS o] VA H=
THS HAEY FEHSFEAN S-S dEsts ddolygE (operating
profit margin : OPM)% o] &3ttt HIM(2013), L A(2014) 2 FIEL -
PR QO1DANA AFEFE FJA AREEA FPoldES AMET ATEHE
HES e

422 YRS
sgwszA 7199 weolE AfdRE ZAse

Dummy : BDD=A Hul@s+E Agstgct 9ol S
& A8sA S A3 02 ARSIt a3 Jle AEs
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4.2.3. TAHEs

FSATH.

S|

2 474

A

s

&k

oy
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4.3. @9 AA

st71 9

2 5

e EEEDE 2

)

g dd b

L
AH

ol A

stAth HIZE A=

Aol dAde HA
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oju

JZ o2 183 W

Z

L —
)

°lH

_21_



[ 7] W a5 @92 AA

N 100) 1D
H
ADF PP ADF PP
OPM 105.220 117.986 221.060* 218.877*
BDD 6.488 3.892 67.066* 27.261%**
RDI 156.920 189.670 266.431* 268.483*
LNSize 126.776 153.538 193.729* 198.231*

D e 2 1%, 5%, 10%91A Fole e 9 s e mzeld,
(DE 13 225,

[ 7 AEARe] BT ARS AN ARE HET FEES
Ae Agole Brusst ARAAL A48 5 gl Aoz yshjoz
wel o] AL EAFUL debd o] WaanE YA W 2
2R ¢ & AU WA, 13 AEL AAsE 9 RE W47} BAA
o2 foStm WelTo] EARTGE ATAEL MAHUY. & BE W
S 13 AR ShlA HAAQ ARl

44. SRAEY 9L HY
441 H4dxs 9 F5
g2 F(panel data)= FTAFE(ongitudinal data)gta= ke, o7 7Y

AES EF9 Azt AAHA FHsIY A= HolHE LITHIAE,
2017). @A ge] A= v 2o, 2018).

Yo, = ap, * B Xey *op, : i=1,2.3.N ; t=1,2,3,.T 4.1)

v, FEUS, X, AWESE it £ 424 0 9d uds #2232
EASG B ATE G2 Axgde guor drsten doha Aze A
AAG AR FE Az gek MARA gt Aoz ARHUG F of
e et 2o



Y., = a+ X, +pu:is123.N: t=1,23.T 4.3)

(4.4)

~
I
sy
f=)
+
S
>
+
=)
V)
A
+
=
it
=
N
w
Z
¥
]
' d
N
w
g

MALGEARGAME 6, G-de FotH 2 YeEkdth JiAE st

Y, = a, + B, X, + my F1,2,3,.N; =1,23.T 4.5)

o - YoM, pEA, YRS AAYNEY, AHYNRY I BB
Juge FEH o X, el FBA0] glom o mFe AAYe
wg e g

AF7HE 0,9 b7 |, a3 2.
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FEAZEe B vw3 2o

(SSEy— SSEn)/[((NT—k—1)— (NT— N—k)] _ (SSEy— SSEp)/(N—1)

F= SSEu/(NT—N—Fk) T T SSEu/(NT—N—Fk)

(4.6)
SSEy: TERY, & EFEARIF QAAF; SSEu: MTERE, F, A
AP EHEH e xHAlE. HIFEEH LS FE5EF HlE) N-1 7] FHE

Azgel d@azd dig EFaA=Fe 34 23 [ 8l teH
2o 39 235 HH p=0.000<0.01, SSEy=2.333.

[¥ 8] 2¥&d =¥3H

R? 0.253 Mean dependent var 0.247
Adj. R? 0.246 S.D. dependent var 0.122
S.E. of regression 0.106 Akaike info criterion —1.643
Sum squared resid 2.333 Schwarz criterion —1.596
Log likelihood 177.189 Hannan—Quinn criter. | —1.624
F—stat. 35.429 Durbin—Watson stat. 0.129
prob.(F—stat.) 0.000*

T 1% Fo%E TEhd.

Azdel Az digk 1 =g 34 Adds [ 9] 53
20 3719 d3E 29 p=0.000<0.01, SSE,=0.165.
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[¥ 9] I EH ZF3IH

R? 0.947 | Mean dependent var 0.247
Adj. R? 0.929 | S.D. dependent var 0.121
S.E. of regression 0.032 Akaike infocriterion —3.801
Sum squared resid 0.165 Schwarz criterion —2.930
Log likelihood 457.874 Hannan—Quinn criter. | —3.449
F—stat. 52.085 Durbin—Watson stat. 1.657
prob.(F—stat.) 0.000*

TR 1%l FoEe e,

~ (SSEy—SSEu)/(N—1) _ (2.333—0.165)/ (53 —1) _
B TSSE N T-N—F) 0.065/ B3 a—53—2) roA3 4D

>F, 05(52,157)=1.00

et AF7HEE V14 sta MA LR RY S e gt
Hausmang@ A o] A [# 101 th&# 2tk p=0.037<0.05, AF7H4 0]
7z metd 13 EFRFo] AeH.

[¥ 10] Hausman A A

Test Summary Chi—Sq. Statistic | Chi—Sq. d.f. prob.

Cross-section random 6.604 2 0.037**
TS 5%ONA F S JER.

U9 #d Edo 2 A7 © 7EHAL g BAel bl
g AFE dEE OFIARP S AMESta o] BFPo] AT HH S T
2 G4 £ 9leS ®oJFr}h Hirscher® Weygandt(2003)e] AT+= A)A

3 F ARG S Agstel A7 %
bozbol Aol gmEATL e BASRAL. wehd B AP
of mEL Thes RTHEY, 2013 LR, 2014 RUT - B, 2019).

g

500 tf 714 A7 HEOFE 2
x4
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Q
3
=
I

By + B1BDD;, + B,RDI, + B;LNSize;, * ¢

13

(4.8)

s 7| FUHeE FPoldES diEgHs

ool e HrE ARESHE 1, ofUdH 0& T3
g2 o] g3t LNSize= 7142 E4t
£

A=
el tE FTFAL B skl /&FAF BAL YAsGon,
4 Ase e 2k FA4S dBlE 9ol ESOPN B
0.2440), A= 0.1210|t}. ¥lHo]H o] & 3o HHFS 05092
Bt 3 47199 YEolE A 4BE o}f Ee We ofd o
woln, 7149 71&dA S8 deldts ATABBERDE B

H

0.053019, EFAAH= 00340tk IA FA
F& 232630 % R

£
i
[-'0
N,
i
=
ko

(LNSize)©] 3

[ 11] AA 71 e5AZFN=212)

il ALY EFHR | H:H Hdl % AT
OPM 0.244 0.122 —0.096 0.699 0.224
BDD 0.509 0.501 0.000 1.000 1.000
RDI 0.053 0.034 0.007 0.169 0.047
LNSize 23.263 1.568 19.874 | 26.650 | 23.080

(% 121 B2 48 /EEAFS ANSFD Ik 4YE Weolg
g ee AR ARAEUGDS] BeolE ol A%ED) R A
TR =(RDDEY] B 242 0.625 2 0.0660.2 A 7|Fe HHHRTH
Ak a9 AEQEY A ofstel wdolEle] 48 Fgu 2 Aol

7b Aok 2-d oste] = 4(0PM)S] B2 051202 A FAAHR
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< 0.0182.= 1}
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35

& 5 ek shete] A7 B=(RD)S

of A Adhakel A

44 <

AL

.

HagHEG 408 =71 zFe]7F Tt

al

_

0.053, 0.052, 0.0540]a & =}ol”

i

Askel Arghe 1

ZF 10.319 91<¢ks}, 12189 #4<k3}, 13.699 #<+s), 15.00

=

[

bol7} g
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[¥ 12] )38 7IeSA%

OPM BDD LNSize
: N
v | wewd| G | we |sews) Gof) | we = Giag | 2 | =eud | G5E
0283 | o002 | SI7 o5 | o518 S| ooes Q9T | 22950 | oma3 | 22081
0.214 | 0.067 (81383) 0.396 | 0.494 (% 0.049 (8:8%) 24074 | 1.830 égzéé‘b 12
0249 | 0092 | Q48 |os96 | 0.495 S| 009 ool | 23003 | 1583 | Gi9as | 13
0252 | 0128 | S%2 | 0536 | 0503 S | o080 QUL | 22875 | 1235 | 20382 | 14
0182 | 0177 | N8 | 0438 | 0512 & | oo 009 | 22547 | 0so1 | G334 | 4
0512 | 0193 | 20 0375 | 0518 R L OOl | 23418 | oa7 | 2238 ) o
0214 | 0058 | O3 |osa| 0509 S| o038 Q0% | 2358 | 1852 | G2aa0 | 13
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[E 13] 9= 7&€SAF

He | 9= B | EFUA | &G | U@ | A
2015 0.247 0.127 0.038 0.674 0.229
OPM 2016 0.244 0.127 -0.096 0.691 0.221
2017 0.247 0.117 0.016 0.687 0.233
2018 0.247 0.119 0.043 0.700 0.219
2015 0.170 0.379 0.000 1.000 0.000
BDD 2016 0.340 0.478 0.000 1.000 0.000
2017 0.528 0.504 0.000 1.000 1.000
2018 1.000 0.000 1.000 1.000 1.000
2015 0.054 0.037 0.007 0.169 0.044
RDI 2016 0.053 0.034 0.010 0.144 0.042
2017 0.052 0.030 0.009 0.131 0.045
2018 0.054 0.034 0.010 0.145 0.050
2015 23.056 1.576 19.903 26.465 22.780
I NSize 2016 86,223 1.575 19.903 26.547 23.005
2017 23.340 1.567 19.885 26.651 23.243
2018 23.431 1.574 19.874 26.602 23.316
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4.7. IAEA

471 HFE ALY

(£ 418 w9 gFE A7)/Ax, FREAN D 55t HAAFE 74
2+ 0.013, 0.009, 0.037°]t}. o]&= Hldloly Zdo] FAA Y B+ FHaA
b e AL Bt I FelA FREAL
Gzol A folalTh ol AL uHolE =elo] HREAe] G4 Fol

dAsithy xHITh AFNELE
Al

rr —-
N
2,
3%
=2
£
2
%
Lo
ot
nt)
X,
i
N
b

LAE7E dholdE 2
aea AbERIEUS ZIAIAE 2 pakel 22 0.035, 0.0250]13L 5% =
oAA e shAIRE tgke]l A2 -3.667, -2.3572.2 UElN T o] 22 HlH ol

8 1
Tdo] o] F dFell PA= FFo] AASHA o= AS oH 3.
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[ 14] 424 ALY At

BDD RDI LNSize
Az R® F-stat.
Coeff. t-stat. prob. Coeff. t-stat. prob. | Coeff. | t-stat. | prob.

[oT -0.041 -3.667 | 0.0351%* 0.639 1.321 0.278 | -0.004 | -0.530 | 0.633 | 0.994 121.823
71A -0.017 -2.357 | 0.0245** | -0.126 -0.341 | 0.735 0.027 0.964 | 0.342 | 0.883 17.776
A7) - AR} 0.013 1.315 0.197 0.575 1.186 0.244 | -0.029 | -1.603 | 0.118 | 0.971 81.288
ARFA 0.009 3.419 0.0015* 0.861 5.974 | 0.000* | -0.033 | -6.537 | 0.000 | 0.998 | 1374.812
3}st 0.037 1.019 0.335 8.578 4.817 ] 0.001* | 0.062 1.395 | 0.196 | 0.974 55.636
o st -0.042 -1.309 0.282 3.028 1.021 0.382 0.499 3.244 | 0.048 | 0.991 83.716
7€k -0.009 -0.890 0.384 0.712 2.847 0.01* | -0.013 | -3.653 | 0.002 | 0.557 8.377

ZeE R 1, 5%OIA SolEFS LFERE.
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4.7.2. AA IAEH

[ 15] AA 3AEY

Dependent Variable : OPM

Variable Coeff. S.E. t-stat. prob.

C 0.580 0.103 5.601 0.000

BDD 0.003 0.002 1.424 0.157

RDI 0.731 0.104 7.026 0.000

LNSize -0.016 0.004 -3.640 0.000

Fixed Effects between Company and Constant

53 BILIEER -13.772 ARAYN; 2.759
39 TCLAEH -6.810 20 frikEsfE -3.524
44 hgER -0.702 25 VLERHEH -8.670
31 gy 0.127 8 K KET -7.746
17 #estd) hy -8.132 14 ERHMK -3.967
29 M -1.374 5 wkizE -4.435
2 R4RH 1882 1 FH#RFR 10.371
24 HUHJTA -6.999 46 FHe 7T I -0.402
3 AlMEEE -9.818 49 FERHE -3.478
28 JREER -9.889 19 #F TRl -10.802
13 R ey -2.852 36 Z4Eifs 0.398
27 BLERERE #:297 31 ZiEW T 0.127
16 #FEEF -8.132 12 padEidiE -3.149
38 ZgHL -0.535 18 g 1545 17.296
10 fEHRH 12.817 11 FIEF#E 49.161
9 K kilfE 3.136 51 kR 19.903
51 kB 19.903 32 FEVERA 13.104
6 HI7EE -8.639 41 RREifE -6.205
34 PUJI-EHT -15.475 26 YTLrgtk L 2.097
47 rhErhE# -13.123 T KEERA -3.672
4 )Ry -3.977 33 Hifg A 2.560
50 HrAELEH -6.049 37 BERH 5.975
35 FERH -5.142 15 &8sy 13.836
48 i[RI -3.203 45 B E 2.891
40 Frag (5 e -5.441 22 HERH 0.950
43 15 T HEM 8.400 23 &R -0.464
42 R JELEH 3.313
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Cross-section fixed (dummy variables)
R? 0.996 F-stat. 775.552
Durbin-Wat
Adj. R 0.995 HrbI=atson 1 9 059
stat.
prob.(F—stat.) 0.000

%Lﬂl?ﬁ.o *éfgfi H2 1> A=z 2 FE 1% W %gg”% el

sl AAE BH ARAT R=0.9%, =A ABAFT R’=0.99, =3
o] dw¥o] w1 utEAgE 3FAe] " F=775.552, p=0.000<0.01, o] A
< B2F Y IAGZR} Foldtths HoEr g HHolH =93 AT
MEF=S SAATE BH) &l A o] = Sddes FYeldE
o A+ FFE WG AW == HHolE =] FPoldE
MAE ¥l ZA Foe Ae E“Lﬁr. 1ol AAA SHolAM dH
st HHolHE A o83 FAVes A&t Ashrlee] sl 7]
HhE £ A A elr] Wit

d T= Axd 7dEe AAstL, 20159
€ o8l o= 7Ide] AFAEE &3l
g ol e ol &l tisi E4stitt T2 A=z 53
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