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ABSTRACT KEYWORDS
Sports industry listed company development status has closely relations SMB-DEA modd!;
with widespread status of sports popularization, the paper makes research Optimization mode!;
on Shanghai, Shenzhen exchanges’ five sports industry listed companies Technical efficiency;
and Hong Kong exchanges’ six sports industry listed companies’ financial Scaleefficiency;
data, summarizes five input indicator variables and five output indicator Sports industry.

variables, and then by factor analysis, it summarizes input variables into
input ability M 1and operation capacity M2, aswell as summarizes output
variablesinto development potential N1 and profitability N2. In order to
easier to research on problems, the paper adopts a kind of SMB-DEA
model that based on improved sportsindustry listed company operational
efficiency evaluationto make analysis; in the paper it firstly analyzesDEA
model drawbacks in handling with undesirable output problems and
establishes a kind of improved DEA mathematical planning model, after
that it states Tone established SM B-DEA model’s mathematical principle,
finally after summarizing improved DEA model and SMB-DEA model’s
merits, it establishesakind of improved SMB-DEA model. By researching
on mathematical model and data features, it gets eleven sports industry
listed companies input output variables technical efficiency status and
pure technical efficiency status, and interprets each company operational
statuswith numerical status, finally it appliesimproved SMB-DEA model
getting each sports industry listed company scale efficiency evaluation
value and efficiency value, relatively objective providesfeasiblereference
suggestions for each company devel opment.

© 2014 Trade ScienceInc. - INDIA

INTRODUCTION important partsof people’s daily life. Sports industry

refersto thetotal sum of sportsmateria productsand

Science and technology isconstantly developing,  intellectua products, aswell asal industriesthat pro-
materid cvilizationiscongantly improving, peopl€’sliv-  vide sports service, as one department of national
ing quality ismoving steadily towardshigher sandard, economy it hascommonaditiesasother industriesthatis
ashumanracefitnesswarranted sportsindustry isaso  striving for market efficiency and economic efficiency,
drastic developing, sports and leisure have become  meanwhileit hasfeaturesdifferent fromother industries
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departments, itsproductsimportant functionslieinim-
proving residents physica qualities, devel oping socia
production, ingpiring nationa ethos, redlizingindividua
al-round devel opment and the progressof socid civili-
zaion™,

For sportsindustry listed company researches, lots
of peoplehave madeefforts, fromwhich: Zhang Hong-
Wei (2012) took 2006to 2010 asresearching period,
sel ected Yongping manufacturing listed company that
main busi nesswas sports clothes, adopted DEA view
analysis, considered and discussed domestic sports
goods manufacturing and foreign similar enterprises
operationd efficiency changes, theresearch found that
foreign maor industry Adidastechnical efficiency a-
waystaken theleading position, domestic sportsgoods
manufacturing listed company operationa efficiency
kept certain paceswith foreign companies, the differ-
encesweremainly caused by puretechnical efficiency
value, domestic partial enterprises operational effi-
ciency were higher, and financial crisishad no great
influences on domestic sports goods manufacturing
listed companies?; Tang Hong etc.(2013) took Hong
Kong, Shenzhen, Shanghai stock markets eleven
sportsindustry listed companiesfinancial datain 2010
asresearch objects, applied factor analysi sfinding out
common factorsthat effected on input and output, and
then input common factors into data envel opment
anaysismodel, researched on sportsindustry listed
companies operational efficiency, and made evalua-
tion on each listed company operation status, aswell
as make feasible suggestions®; Wu Yan-Nian
etc.(2010) collected four sportsgoodslisted compa-
niesrecent threeyearsfinancial data, and by construct-
ing Chinese sportsgoodslisted companiesenterprises
competitive capacity eval uation indicator system, ap-
plying principa component anaysis, they worked out
every listed company financial indicatorsevaluation
function scores, and hereby made comprehensive
evaluation and anaysisof listed companiesfinancial
status, so that found out each listed companies com-
petitive capacity gap and enterpriseitself advantages,
it concluded that Chinese sports goodsindustry wasa
new typesunriseindustry, overall profitability, opera-
tion capacity and growth wererelatively ideal, and
made rel ative measures and suggestions¥; Lu Yu-Sen
etc.(2013) took Hong Kong, Shenzhen, Shanghai

stock markets seven sportsindustry listed companies
financia dataasanaysisobjects, applied DEA mode
researching their operational efficiency and returnsto
scal e, and implemented i nput redundancy and output
insufficient analyses of input and output elements, it
provided different input, output combination schemes
relative efficiencies, and got that Li-Ning and Anta
sportsscaleefficiency did not change, under different
Input, output schemes, the two compani es operational
efficiency wereawaysvalid, Tibet tourismand Toread
returnsto scalewere also in relative superior state,
but input e ementsuserate not yet arrived at arelative
stable state and other industries operation status, by
measuring sportsindustry listed company operationa
efficiency, it was beneficia to makeclear risk origins
and itsdegrees sizes, so that provided referencesfor
investorsavoiding risksand administrators monitoring
markets®.

For DEA model, SMB-DEA model andimproved
SMB-DEA model, lots of people have made re-
searches, from which: Li Jing (2008) applied SBM
modd evd uating environment efficiency, and carried out
environment efficiency empirical anadysisof 43 enter-
prises®; SongMa-Linetc. (2010) utilized animproved
environment efficiency evauation ISVIB-DEA model
to makel SMB andysisof yearsdomestic productivity,
and carried out empirical andysisof datafrom 1995to
2008"; Huang Yong etc.(2010) used DEA model’s
CCR modd, CCGSSmodel aswell asDEA confron-
tation and intersection mode eva uating 13 port indus-
try listed companiesdatain 2008, and madeimprove-
ment suggestionson eva uation resultl,

DEA evduating ideaisakind of constraint that re-
quiresinput triesto arriveat no redundancy, output tries
toarrivea no deficits, and then establish objectivefunc-
tion, utilizesmultipleinput indicatorsand multipleout-
put indicatorsto eva uatedecisonunit relativeefficiency,
DEA evauationmodd gpplicationrangeisvery widdy;,
and itsanaysisof economic efficiency and operationa
efficiency aremore common, to better anayze sports
industry listed compani es operation status, the paper
researchesimproved DEA model, SMB-DEA model
and improved SMB-DEA model, by research meth-
odsinthe paper, inthehopeof getting reasonableandy-
sisof eeven sportsindustry listed company operation
statusin 2010, and provides objectiveimprovement
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RESEARCH OBJECTS

Data sources

Thepaper dataisfrom CSMAR database, and con-
sultslisted companiesreportsand statement notesin
2010through CITIC building security company website.

Resear ch objects

The paper selects Shangha stock exchange, Hong
Kong stock exchange and Shenzhen exchange sports
industry listed companiesfinancial dataasresearch
objects, to eiminateabnormal operation phenomenon
of operation performancelargely rising caused by re-
organi zation, get rid of dataincompletely disclosing,
suffered ST enterprises, mgor business|oss, acquired
by other enterprisesor happened replacements of as-
sets caused maj or businessfundamental changed en-
terprises, it selects Shanghal, Shenzhen exchange’s
Chinese sportsindustry, Tibet tourism, Xinlong indus-
try, Toread, Qingdao Doublestar totd five companies,
and selectsHong Kong exchange’s Li Ning, Anta sports,
Xtepinternational, ChinaDongxiang, Peak sport, and
361°total six companies.

Regard above e evenlisted companiesfiveindica-
torsin 2010 asinput variables, theinput variablesare

respectively: total assets|,, workingfundsl, , money
fundsl,, gross liability |, and circulating shares

amount | ;, fromwhich total assetsreflect enterprises’

producing activities, working fundsreflect enterprises
input e ementsmogt actived ement; money fundsmainly
include enterprise cash on hand, bank |oan and other
money funds, listed companies money funds amount
hasredationswith enterprises’ debt paying ability and
ability to pay, isexternd reflection of enterprisefinan-
cid status; grossliability reflectsenterprises’ bearing
and debt paying fund; circulating sharesamount reflects
economicscae.

Regardsabove elevenlisted companiesfiveindi-
catorsin 2010 asoutput variables, output variablesare

respectively: circulating sharesearnings per shareQ,

net profitQ, , currentratioQ,, quick ratioQ, andre-

BioTechnology — o

turnoninvested capitd Q;, fromwhichdreulaing shares

earnings per sharereflects stock investment values,
comprehensvereflectscompany’s earnings-generating
capacity; net profit reflectslisted company profitability;
current ratio reflectslisted company current period pay-
ing off short-term debt ability; quick ratioreflectslisted
company capital flowing sizes, which hasclosdly con-
nectionswith enterprises’ producing capacity and debt
paying risks; return on invested capital reflectslisted
company overdl| efficiency and output scalefactor.

For above 11 sportsindustry listed company an-
nua reports’ financial reports, taking ten indicators cor-
responding dataas research objects, handlewith origi-
nal data, it can get two input variablesthat are respec-
tively input ability and operation capacity, and getstwo
output variablesthat are respectively devel opment po-
tentid and profitability.

MATHEMATICAL MODEL PRINCIPLE

DEA (dataenvelopment analysis) representsdata
envelopment anaysis, themethod is mathematics, op-
erationa research, management scienceand mathemati-
cal economicsintersectional one new type analysis
method, Isakind of quantitative anaysis method ac-
cording to multipleinput indicatorsand multiple output
indicators, goplying linear planning carryingout efficiency
evaluation on sametypedecision unitswith compara:
bility. DEA evaluationideaislet input producesmini-
mum redundancy asmuch as possible, and output tries
to achieveno deficit, themethod utilizesmultipleinput
indicatorsand multipleoutput indicatorsfor evauating
decison units’ relative efficiency. DEA can regard de-
cision unitsasablack box, by considering input and
output, it can judge these DM U _éefficient, andinred
production process, when expected output produced
out, it tendsto accompany with unexpected by-prod-
uct generation, these by-products are called undesir-
able output, these undesirable outputs may cause cer-
tain effectson production efficiency, if peopleonly pur-
suit output without deficit, and then it will causeunde-
srableoutputsincreasing, therefore people should pur-
suit positive outputsincreas ng, meanwhilereduce un-
desirableoutputs, so that it can realize best economic
efficiency, and typical DEA model cannot answer to
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undesirable output problems, which needsto explore
more advanced mode.

For theattempts of DEA modd introducing unde-
sirableoutput, lots of people have made efforts, from
which carrying out datatransformation on undesirable
output, and designing undesirable output solutions
roughly havefollowingthreetypes:

Curve measurement eva uation method, the method
isakind of non-linear function solution, though Fare
and others proposed linear function transformation
method, itisstill complex when solving, and in case
input hasno redundancy, itsundesirable output will not
linear increasing withinput increasing, thereforecurve
messurement eva uation non-linear functionlinear solu-
tionisnot thebest method for selecting neither in ca cu-
lation complex nor in practical demands.

Datatransformation function sol ution, themethod
istaking negative val ueon undesirableoutput and add-
ing aproper positive number that causesall datacan
above zero, but the added positive number will change
with datacollectorspersona subjectivewishes, which
lacksof objectivity, and themethod achieved efficiency
evauationvdueandinterrupt processng achieved vaue
have cons gency;

Digtancefunction gpproach, themethod subjectively
setsfunction convergencedirection that causesit can-
not objectively evaluate undesirabl e output efficiency
problem.

I mproved DEA mode

The paper adoptsakind of DEA improved algo-
rithm, itsexpressionisasformula(1) show:

((n
ijxmj +s =X,m=12--,m
j=1

n
ijyrj -§ =Yo,r=12,-r
=1

5 - D
D Mjzg+s =Zg,5=12,:-5

j=1
n

D Aj=1A;20j=12:n

L=

Based onthat, set threeparametersa,, 3, , 7, , their
representative definitionsareasformula(2) show:
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Xig = Sj.
Xio

Zyo =St

y
’Br = k& Yi=

er"'S;r ,
i=1121'“1m;r=1121'“1St=1121'“1k

a; =
Zio (2)

Asformula(1) and formula(2) show, it can get eco-
nomic efficiency valuer,, computationa formula, asfor-
mula(3) show:

1 m S k
‘0=m+s+k{§“i+§ﬂr+§ﬁ) ©)

SBM-DEA modd

When handlingwith undesirableoutput SBM modd,
it needsto assumethat production syssem has n pieces
of decision units, and its each decision unit hasthree
input output vectorsthat areinput, desirable output and
undesirable output, three vectors are expressed as

xe R", y9eR*and y°eR®?, and defines

matrix X,Y ¢, Y " asformula(4) show:

X =[x;,%5,-, %, ]J€ R™"

Y9 = yg,yg,,yg GRSJ'Xn

Y =ly?,y5, -, yp e RZ" “)
X>0,Y%>0

In casereturnsto sca e areunchanged, production
possibility set p definitionisasformula(5) show:

P={(x,yg,y'°1xle,yg Sng,yb Zka,AZO} )

Based onimproved DEA modd idea, Tonestarted
from objectivefunction, constructed SBM-DEA mode,
anddirectly introduced dack variableinto objectivefunc-
tion, which not only solved input output d ackness prob-
lemsbut a so solved decision unitsefficiency evauation
problemsto acertain degree, SBM-DEA model isa
kind of non-radia non-angular eval uation method, its
objectivefunctionisasformula(6) expressing:

1 s?
S1+S, Z y?o

S, Sll?
r=1 ) ; Yro J
m - (©)
1 S
255

i=1 Xjo

1

min p=
E

1+
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By formula(6), itisclear that Tonetook redundancy
proportionsininput asnumerator, deficit proportionsin
output asdenominator, inthisway it canlet input re-
duceasmuch aspossibleand | et output expand asmuch
aspossiblewhen making linear planning.

Objectivefunctionformula(6) constraint condition
isasformula(7) show:

st Xo=X*+57,yd=Y9" —s% yb =yP" 4 & o
s 20,s°20,s" 20120
Informula(7) s representsinput output slack vari-

able, 4 representsweight vector, objectivefunction
formula(6) isserioudy diminishingregarding s, 5%, <P,
and objectivefunction valuesoverdl rangeis[0,1].
Improved SBM-DEA mode

Inorder to smplify objectivefunction, extremism
solution easily redizing, the paper establishesakind of
improved SBM-DEA modd, themodel objectivefunc-
tion only considerspositive output maximization, and
no need cons dering undesirable output problems, and
reflectsundesirable output minimize conditionin con-
straint conditions. To explain mathematical model ex-
pressivedefinitions, it has symbolsdescriptionsasfol-
lowing:

X representsinput indicator; y representsoutput
indicator; z representsundesirable output indicator;

w4 representsthe d decisonunitthej inputindi-

cator weight;

U, representsthe decision unit the output indica:
tor weight;

0,4 representsthe d decisionunitthe j undesir-

ableoutput’s weight.

If assumethat in production process, returnsto
scaledon’t change, it has as formula (8) showed
planningmodd:

uYy,
max ————
VigX; —djdz]- 2UqY]
Vi Xg—d:,Z,=1
st. id”™0 jd=o (8)
djg 2Uq
v,u,d=>0

Formula(8) showed planningmodd istime-share
planning, if it goesthrougha c2transformation, then it
can convert formula(8) into an equivalent linear plan-

ning form, so formula (8) can have as formula (9)
showed equivaent panning form:

max pY,

OigX; 284Z; + Ry
midXO—deZO =1
Sja 2 ng

®,6,u=20

st.

©)

TABLE 1: After original datahandling, achieved eleven listed companiesinput variablesand output variables

Input variable(I nput)

Output variable (Output)

Name
M1 M2 N1 N2
A. Chinese sports industry 0.711 0.864 0.627 0.649
B. Tibet tourism 0.601 0.645 0.634 0.601
C. Qingdao Doublestar 0.689 1.000 0.624 0.888
D. Toread 0.608 0.601 0.692 0.901
E. Xinlong industry 0.615 0.665 0.636 0.681
F.Li Ning 0.791 0.671 0.601 1.000
G. Anta sports 0.939 0.778 0.719 0.918
H. Xtep international 0.765 0.656 0.760 0.836
I. China Dongxiang 1.000 0.611 1.000 0.758
J. Peak sport 0.745 0.631 0.829 0.829
K. 361° 0.838 0.790 0.736 0.836

Note: M1 represents input ability; M2 represents operation capacity; N1 represents development potential; N2 represents profit-

ability
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In formula (9), constraint condition

04 X, —0,4Z, =1 ishandlingto undesirable output,
itssolution methods have two types, oneisminimum
input method, the other isdatatransformation function

method optimization handling method, itsdud planning
formisasformula(10) show:

n
DA Xy +S =0Xg,m=12,-,m
j=1

n
o <Zx,-y”- +9-S) =Yo,r=12,r
t 14

. . (10)
DAz -0-S; =0Z,,5=12+,5
j=1
A;20,j=12,,n

For DEA efficiency, it hasfollowing showed theo-
rem

Theorem If formula (8) any optimal solu-

tion 2° = (48,23, --,
0,=1,5 =0,5/=0,p=0,andthenitcalsDMU,
iSsDEA efficient.

If p>0and6, =15 =0,S; =0,S! =0, thenit

calsDM U Isweakly efficient.
Theorem proveisasfollowing showsy
Proveformula(8) production possibility setisas
formula(11) show:

Zn:x,-xjsx,

T=1(x,v.z)""

n
D aYi-92Y, D AZj+022
=1 j=1

If g =1, then constraint condition changesinto

iﬂ)T,s—,S;,SZ*,(p when it has

(1)

2 AZi <X 2 AZi+9<Z inproduction|eading
-1 =

edge, s0 DMU, iswesk DEA isefficient. If ¢ = 0, then
it existsconstraint condition § = u, now it can take

optima solutionintheinterna of production possibility
s, s0itisDEA efficient, thetheoremisproved.

RESEARCH RESULT ANDANALYSIS

Original datahandlingresultisas TABLE 1 show.

By TABLE 1, it gets sportsindustry listed com-
pany technicd efficienciesas TABLE 2 show.

FromTABLE 2, itisclear that input with no redun-
dancy listed companies are D. Toread, | China

Dongxiang and J Peak sport, and other eight compa-

nies sportsindustry listed companiesal exist input re-

dundancy to different degrees.

A Chinesesportsindustry, from the perspectiveof in-
put, it existsredundancy, which showsinput fac-
torsalocationisnot reasonable, if increasing input
userate, it requires to reduce M1 0.159, reduce
M2 0.319, and then it can realize output N2 in-
creasing0.170let itincreasesfrom origina 0.649
t0 0.819;

B Tibet tourism, from the perspective of input, it ex-
istsredundancy, which showsinput factorsalloca-
tionisnot reasonable, if increasinginput userate, it
requires to reduce M1 0.045, reduce M2 0.099,
andthenit can redize output N2 increasing 0.225
letitincreasesfrom origina 0.601 to 0.826;

C Qingdao Doublestar, from the perspectiveof input,
it existsredundancy, which showsinput factorsal-
location isnot reasonable, if increasing input use
rate, it requires to reduce M1 0.094, reduce M2
0.412, andthenit canredizeoutput N1increasing
0.055letitincreasesfromorigina 0.624t0 0.679,;

E Xinlongindustry, from the perspective of input, it
existsredundancy, which showsinput factorsallo-
cationisnot reasonable, if increasinginput userate,
it requiresto reduce M1 0.055, reduce M2 0.113,
andthenit canredizeoutput N2 increasing 0.151
letitincreasesfrom origina 0.681t0 0.832;

F Li Ning, fromthe perspectiveof input, it existsre-
dundancy, which showsinput factorsalocationis
not reasonable, if increasing input userate, it re-
quirestoreduceM10.118, reduceM 2 0.008, and
thenit canredlize output N1increasing 0.165 let it
increasesfrom origina 0.601 to 0.766;

G Antasports, fromtheperspectiveof input, it exists
redundancy, which showsinput factorsalocation
isnot reasonable, if increasinginput userate, it re-
quiresto reduce M1 0.304, reduceM 2 0.164, and
thenit canredizeorigina output;

H Xtepinternational, from theperspectiveof input, it
existsredundancy, which showsinput factorsallo-
cationisnot reasonable, if increasinginput userate,
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TABLE 2: Sportsindustry eleven listed companiesinput output variablestechnical efficiency valuestable

M1 M2
Name ¢ Original value Improved value Target value Original value Improved value Target value
A 0778 0.711 0.159 0.552 0.864 0.319 0.545
B 0926 0.601 0.045 0.556 0.645 0.099 0.546
C 0.866 0.689 0.094 0.595 1.000 0.412 0.588
D 1.000 0.608 0.000 0.608 0.601 0.000 0.601
E 0911 0.615 0.055 0.56 0.665 0.113 0.552
F 0.988 0.791 0.118 0.673 0.671 0.008 0.663
G 0791 0.939 0.304 0.635 0.778 0.164 0.614
H 0.904 0.765 0.073 0.692 0.656 0.063 0.593
I 1.000 1.000 0.000 1.000 0.611 0.000 0.611
J 1.000 0.745 0.000 0.745 0.631 0.000 0.631
K 0778 0.838 0.186 0.652 0.790 0.177 0.613
Name @ — N1 — N2
Original value Improved value Target value Original value Improved value Target value
A 0778 0.627 0.000 0.627 0.649 0.170 0.819
B 0926 0.634 0.000 0.634 0.601 0.225 0.826
C 0.866 0.624 0.055 0.679 0.888 0.000 0.888
D 1.000 0.692 0.000 0.692 0.901 0.000 0.901
E 0911 0.636 0.000 0.636 0.681 0.151 0.832
F 0988 0.601 0.165 0.766 1.000 0.000 1.000
G 0791 0.719 0.000 0.719 0.918 0.000 0.918
H 0.904 0.760 0.000 0.760 0.836 0.000 0.836
I 1.000 1.000 0.000 1.000 0.758 0.000 0.758
J 1.000 0.829 0.000 0.829 0.829 0.000 0.829
K 0778 0.736 0.000 0.736 0.836 0.054 0.890

Note: M1 represents input ability; M2 represents operation capacity; N1 represents development potential; N2 represents

profitability

it requiresto reduce M1 0.073, reduce M2 0.063,

andthenit canredizeorigina output;

K 361°, from the perspective of input, it exists redun-
dancy, which showsinput factorsalocationisnot
reasonable, if increasing input userate, it requires
toreduceM10.186, reduceM20.177, and theniit
canredizeorigina output.

Above 8 companiesinput redundancy sportsin-
dustry listed companies, Tibet tourism, Xinlong indus-
try, Li Ningand Xtep international technical efficiency
value arrives at above 90%, which respectively has
7.3%,9.0%,1.1% and 9.5% improvement room, other
four companiestechnicd efficiency arelessthan 90%,
from which Chinese sportsindustry and 361°rank in

BioTechnologqy —

thelast two, thetwo companiesM 1 and M 2 input fac-
torsd|l exist redundancy, N2 showsoutput insufficient,
if it can make adjustment according to the two compa
nies’ resources administration and allocation mode, then
it can let thetwo listed compani es generate huge po-
tentias.

Sportsindustry listed company puretechnical ef-
ficiency

From TABLE 3, it isclear that no occurrence of
techniquesinefficient sportsindustry listed companies
are B. Tibet tourism, D.Toread, F. Li Ning, | China
Dongxiang and JPeak sports, and other six sportsin-
dustry listed companiesal exist techniqueinefficient
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TABLE 3: Sportsindustry eleven listed companiesinput output variablespuretechnical efficiency valuestable

M1 M2
Name & Original value Improved value Target value Original value Improved value Target value
A 0846 0.711 0.109 0.602 0.864 0.226 0.638
B 1.000 0.601 0.000 0.601 0.645 0.000 0.645
C 0.880 0.689 0.083 0.606 1.000 0.398 0.602
D 1.000 0.608 0.000 0.608 0.601 0.000 0.601
E 0980 0.615 0.014 0.601 0.665 0.032 0.633
F 1000 0.791 0.000 0.791 0.671 0.000 0.671
G 0845 0.939 0.144 0.795 0.778 0.137 0.641
H 0920 0.765 0.072 0.693 0.656 0.053 0.603
I 1.000 1.000 0.000 1.000 0.611 0.000 0.611
J  1.000 0.745 0.000 0.745 0.631 0.000 0.631
K 0777 0.838 0.186 0.652 0.790 0.179 0.611
Name 6 — Nt — N2
Original value Improved value Target value Original value Improved value Target value
A 0846 0.627 0.015 0.642 0.649 0.000 0.649
B 1.000 0.634 0.000 0.634 0.601 0.000 0.601
C 0.880 0.624 0.066 0.690 0.888 0.000 0.888
D 1.000 0.692 0.000 0.692 0.901 0.000 0.901
E 0980 0.636 0.013 0.649 0.681 0.000 0.681
F 1000 0.601 0.000 0.601 1.000 0.000 1.000
G 0845 0.719 0.000 0.719 0.918 0.000 0.918
H 0920 0.760 0.000 0.760 0.836 0.035 0.871
I 1.000 1.000 0.000 1.000 0.758 0.000 0.758
J  1.000 0.829 0.000 0.829 0.829 0.000 0.829
K 0777 0.736 0.000 0.736 0.836 0.046 0.882

Note: M1 represents input ability; M2 represents operation capacity; N1 represents development potential; N2 represents

profitability

phenomenon.

Chinese sports industry, Qingdao Doublestar,
Xinlong industry, Antasports, Xtepinternational and
361°still have improvement rooms in input ability pro-
ductionfactors, fromwhich 361°improvement room is
themaximum, improved vauearrivesat 0.186.

Chinese sports industry, Qingdao Doublestar,
Xinlong industry, Antasports, Xtepinternational and
361°still have improvement rooms in operation capac-
ity production factors, from which Chinese sportsin-
dustry, Qingdao Doublestar improved va uerespectively
arriveat 0.226 and 0.398, thereforeit provesthat their
operationd capacity promoting have greater contribu-
tion to thewhol e companies production efficiency.

InaboveA-K deven sportsindustry listed compa:
nies, e ght companiesoperation capacity output factors
arrive at best one, and the other three companiesre-
spectively Chinese sportsindustry, Qingdao Doublestar
and Xinlong industry, the three companieshaveto be
improved in operation capacity output factors aspect.

Inprofit agpect, only Xtepinternationa and 361°are
required to befurther improved in devel opment strat-
€egy, other nine companieshave already arrived at best
output state.

Sportsindustry listed company scale efficiency
Sportsindustry listed company scaleefficiency in
DEA modd, generaly use A reflectinglisted company
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TABLE 4: Sportsindustry listed company scaleefficiency table

Name Evaluation value Scale
SMB-DEA Improved SMB-DEA Scale efficiency Returnsto scale
A. Chinese sports industry 0.765 0.874 0.875 )
B. Tibet tourism 0.938 1.000 0.938 T
C. Qingdao Doubl estar 0.871 0.904 0.963 )
D. Toread 1.000 1.000 1.000 —
E. Xinlong industry 0.919 0.994 0.925 )
F. Li Ning 0.987 1.000 0.987 \2
G. Anta sports 0.780 0.859 0.908 J
H. Xtep international 0.902 0.925 0.975 )
I. China Dongxiang 1.000 1.000 1.000 —
J. Peak sport 1.000 1.000 1.000 —
K. 361° 0.765 0.787 0.972 ?
Note: T represents scale efficiency progressive increase; —— represents scale efficiency not change; ¥ represents scale efficiency

progressive decrease

production scal e changes caused output changesrule,
if set returnsto scale m expression asformula(12)
show, thenwhen m < 1 representslisted companiespro-
ductioninputisinreturnsto scaeprogressvely incress-
ing phase, whenm = 1 representslisted companiesin-
put returnsto sca enot change, which showsnow listed
companiesinput and output alocation arethebest, when
m> 1 representslisted companies productioninput is
inreturnsto scale progressively decreasing phase.

m=i)ﬁf
i=1

Informula(12), 4 (i =1,2,---,n) representslinear
planning optima solution.

TABLE 4 showsthat A, B, C, E, H five sports
industry listed companiesarein scaeefficiency pro-
gressively increasing phase, F, G K three sportsindus-
try listed companiesarein scaleefficiency progressvey
decreasing phase, D, |, Jthree sportsindustry listed
companiesarein scdeefficiency dlocation optima Sate.

Five sportsindustry listed companiesthat arein
scaeefficiency progressively increasing phase should
et better efficiency by expanding production scale; the
three sportsindustry listed companiesthat arein scale
efficiency progressively decreasing phase should real -
izelisted companiesoperationd efficiency improvement
by reducing production process existing uneconomic

(12)

problems; and the three companiesthat arein scale
efficiency of production leading edge, which a'so means
D, I, Jthree companies are stable operating compa-
nies, they need to keep such production way.

CONCLUSIONS

The paper analyzes and researches el even sports
industry listed companiesfinancid reportsand notein-
formation, onthebassof datahandlinganadysis, it gets
eleven companiesinput indicatorsin 2010: input ability
and operation cgpacity, output indicators,; devel opment
potential and profitability: Analyzesimproved DEA
model and SMB-DEA modd, onthebasisof research-
ing, it establishesimproved SMB-DEA model, and
appliesthetwo model s getting el even sportsindustry
listed companieseva uation valuesand improved val-
ues, by analyzing eleven portsindustry listed compa-
niessca eefficiency, objectively getsthat improvement
strategies under scal e efficiency three phases, which
providesscientific evidencefor companiesrectification.
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