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Abstract

A Study on the Measurement of Regional Sports
Productivity Changes and their Reasons in Korea

Seo, Jeong—Keun
Department of Trade
Graduate School

Korea Maritime and Ocean University

This study tries to measure the sport productivity of Korean regions using
the numbers of medals that adult and young people obtain in the annual
national sport events. In this study, we use the statistical out data and
input data of 4 years. Also we try to find out some reasons for the
productivity change and the differences among regions. From this study,

we can make some conclusions as follows.

Firstly, densely-populated areas show the lower productivity in both adult
sport and young people’s sport. This means that large cities can use more
sport budget and have more population than small countries, but the
efficiencies in more densely-populated areas are lower than those in

less-densely populated areas. Therefore we should consider the sport

-V -



resources allocation between urban areas and rural areas.

Probably, rural people are expected to have more combative minds and

more active attitudes in comparison with urban people.

In terms of the regional allocation of sport budget, rural arecas have less
privileges than urban areas. So we should think fair allocations between

rural and urban areas considering the results of sport performance.

Secondly, under both the assumptions of constant returns of scale and
variable returns of scale, the measurement results between adult and young
people are very similar, which means that our results show the consistent
results with our empirical experiences. We have some formulae such as
rural-high productivity and urban-low productivity. Policy implication is that
government officials should make efforts to allocate equitably the national
sport budgets among regions and try to reduce the regional inequality in

terms of sports.

Thirdly, Economic factors such as unemployment rates and death rates
have some influences on the sport productivity consistent with economic
thinking. The high employment and high death rate areas show lower sport

productivity compared with the other areas.

Fourthly, in terms of total medals among regions, influential factors are
regional per capita GRP and sport facilities. This means that economic
factors have more influences on the sport performances even if some other

non-economic factors such as sport minds and spirits have some influences.
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This study finds out many significant results , but have some limitations.

In future study, more time series data should be used and we should

trace out periodical trends. The more comprehensive data will give more

confidence on

this study results and strengthen our implications obtained

from our study. Also we should think other methods to measure the

productivity such as stochastic frontier methods(SFA) or other econometric

methods.
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sport productivity ~3¥ = AJ4A] ; efficiency & 84 ; DEA A5
4 ; SFA SAA AARXAY ;. CRS o dig 4=2]EH ; VRS
ael Wg S=olzhd

K

=3
=

- vil -



1. A

i

ATA AAe|BoAE Aidolv 849 7IdE HIHstA AHEste $ioh
ol st E&AJo] AEF2] Wi Fa3g aQle= QAFHEA 2 I7tES &
&4 FHE 53 AAGFd FEH Hrh TS AF BAGAA= AR
47 =55 AFacdls A Ur Ay g R A Eo gt o]
e EE49 i3S Jiedsase MEH FEAEY gtk F 58489 F
7he Zledste] A a4g AAskA B Aolnk. ol#d &8s Frle
71&9 AFAATY] wE o] B3 wjAco] SUiEHEA B4 £ AMAES
Hlaste] Hrbsts WHEC] weEE sioh

AAEE EAs=H oA Z1Ee ARIAT AT HA 93 TP
H A(Total Factor Productivity Analysis)& R E 7|o] &A3 &8 Folat= 7}

3 st A E=oEEd, A @50 mAdriY E8Fog o
T2E AEFe FHFH AEFAS BFSHA Btk o2 F4
A ) AaagAde Jlde oSS £
(DEA: Data EnvelopmentAnalysis)z} 832 =g Ejo] FA(SFA: Stochastic
Frontier Analysis) 52 =< 3}%ich.2

olg o] FHLo DEAWHo] HIWHSIA ZE=HWA &9 Aty Hrte

S5 7 A AAREE BE4Y £9UE Aen o TLAY Folel 4
e pAsR s =yFo 1 Zol gttt oled AE H&Ae) It
Z7zke] umBel olUe BF A W J19E 7 wa, FFoIT 4UE

1m

D &84 Qs AAEe ¢ SHoR ®Bal 4% 3o disiAe o]93(2014)9] AFHIAE
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Ball1972)= 4711%—-101 e s U R
N3l Levine(1972)2 AL3]Fo] Z7k9} HALS|Fo] Z7bztel ~¥X =T 849 3
2 EA359 ;. Grimes, Kelly and Rubin(1974)= <17-2] =}olof u}

2aE4S ST Un O olF o]Foid A= FE AT 4254 wE
= = AF7F FE o]FAt}h. Condon, Golden, and
Wasil(1999)= 2179} JE 23 9ol GDPo we} ~%2 Tl ol

7} VEldths 232 A4S Johnson and Ali(2002, 2004)E <172+ GDP
a8 AFRZIFY FoluwlElR]e]  ogde B AE9tt.  Bernard and
Busse(2004)= Q179 GDPE Zol=wiE] x|} dAlste] EAgo N mdd=
o] A=t =okd F UAE WH FAUTh Tcha(2004)= A+-E49] vE&-&
15t ZF Z7ME HA HEFE EE5te o|ERE S AAStA ol HET
ATZATIE wHAT
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s 7 a;
EFAE B4R Zoth olgA FaLANES AT o AtEsde g
S XIgsY EAMs:E wWEoz eExeEtEa (DEA: Data Envelopment

analysis)?} 3527 =3 E]o] E4(SFA: Stochastic Frontier Analysis)E-& =<5}
Ak B AFgAe A3 F il DEAd thsle] 4w

DEA(Data Envelopment Analysi)= &2 o8 7feo] B3} A=z FAE A
273 A (production  frontieN&  FAsle= B ESZHQ s (non-parametric
Method)o]t}. Farrel(1957)¢] 94=2]2 243} Charnes et al. (1978)= Lo g
“Data Envelopment Analysis“(At& ZZE)olgtes &5 ALl = o ¥
Ho o AIAAH Y S(DMU: Decision-Making Units)e] A A7 Al (production

fronties F4sta o5 DMUZES]l Athd E&4e 24 el ole
: :

s Ao B84E FHE] st #3td APAYY L ol &dth T8
& FoA 7NedE sl Hae AdEYer FHU AEES AN F
Je TEHoZ HogHth wld ZAEAHL FAR 7E slelA dF3 A
& @7 st FYHE FYEY ALHS FYste LHE &84 =23t
Foh sk E=E T FYFE HAL Hule] AaEE AUs wolx
AAl A =EEHATGT Sk Z8Ae] FEHECT o B EYEc] £
HAAY o HL Azl AAFEHIE u o] HEHE vEEHolE It
Farrell(1957)2 F4ES F7H71A @1 FAEA 5 FIANHLEHN

3) o]¥43(2014), A4, pp. 47-55.
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AEEel F7HE F dve He AHsth F AL wWiEH AL wEe
24 2849 o F7HE F due He AT Aenh. aeH A4
FHie @AY Tle AHdAE FHE HHY FHgn & F Ao s ES

B9 AEEA EAste AFdA Fd=d FEES T
LA FAstAA T B TR GE AEEES ALAIA Fne oF
SAT AEES U old IHIE F e FHE TG o3 e =
=1

=

7(_5]
olelgt W E FHAYJee} wHst 2z DMUS &Z&49 +F5 37 HF
Ho] sz Al DEAE H] &2 47 ¢l(non-parametric) HIH-S &-835}o] AJato)
Z2ElE FAss wale] Farrell1957)0] 93] Aoz AUA=HAh 1 o
% Charnes, Cooper and Rhodes(1978)= F <= (nput oriented)oll Al &&4S
ZA3sl7] s R i3k =<8 (constant returns to scale: CRS)-S 714
o < 719l HHFEAA AN S 517 "ol FU|P &
o] 3 FE Fo UL wdgh) old A3t DEAR S 7futstgt).
e ghef, AR o] BHASIAY, AFE AfxAd Fol AT Al T
A £ Qe A9$ES 188t Banker, Charnes
and Cooper(1984)= & th3k 4=<]7}H(variable returns to scale: VRS)& 7}
sl 712 DEARHES FAAIFTE oo that FAIZ Q] o237 wiAES 4
HEH o&7 2k

ol
-

A

4st7] Astel VRSE /bgshs m3e wdd A9,
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DEAWIAo] 584 FAHAE T&sle AHS AHEYE o237 2o ¢4
ol oAtAAF e (Decision Making Unit: DMU)+= HE-&3st1 g 712 &

gt o]f 7hed FYULALE AEER HIATICH, o W FUdE FYPaL
S At AEES HAFeEHA Jed AsAS 58T 7 dH-

olZdt ed A&AHS FHL uW = ozl DMUS Fd&EF} AE=9
Foll et o] xS TAEFNY HERE FAISHL, o] FEY JFLe=
o]Fojx= EE ZAg(convex combination)S FAE 4 Q. HIE o] EE Z

o]Z 93| Coelli et. al(2005)7} A|A|gk =Ao wal N7f DMUZF K7je] A4t
2AE EQSA MAe 422 AANGT 7Hgske, iMa) DMUE Aatas
HE x(HA s WA 719e 9uhHE ol &sld A2EWEH y(HA 71d9]

2EE HEE JguhHE Aikstta JHdsiAt a8l 2E DMUES] &8
qe 543517 s ZE BEYE U] BE AEE9] v&S 7Y, o3
&2 w7l 2F&E 7FEA0 M x 191 gulgoelar, vt BYE 7R K x 1

Max, (u’yi; /v'xi), (D
s.t. uyij vxi< 1, j=12,...N.

u, v= 0.

ek 4 DE& ZE G873

[-'O

ZAAEL 1" Btk FAY Zolopaiths

5) o] REd] th3l o]27& wjAd] thalel= Coelli =(2005)¢] A 34 41-832 3} DEAg]
TA A Ag-FA el A= Coelli(1996)2 23145
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Aotz sol A A sl aggel Ajstsle FAA usk v HEAE T
AL BAFET. a3y o|g A9 d(solution)E 2= 7ol
°

2

5 %
B3 FY ZEAFY SAFES Aoty flstd R WE Frbd
(variable returns to scale)e] 7}
A R g B2 7HAstel 438 AFAGEAN &5
Z7A(convexity constraints), NI'A = 1(d 7)o A 1& 2} 12 FAHE o4 E
E oujsla 1I's o] #HE JIALE 98] 7 3L vFE AL gue
Hylgto gy FR thit $7tH(VROEFE o7 wHIHTh. o]#3 DEARE
< BE5 BCCRgolgly BET.
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Min 6,1 0 (3)

st. -y, +YA=0
fxi -XA=0,NT'A =1 12=0

A @elA 1 N x 19 gelagolrt. npajd Frol thF 5
solx =27 DEARFGA Tald 71&d ag4del FRAE FE4EW
3 <

DEAR® sols 7817 84 F4e 27)9 BAL

rl
g

TR 3 ForbHe 7L DEARE ) Edske Aol Ak A,
2o AFEL R tid £oEe DEARgogzRE T Jl&d a&
AATE FTEEEARY Axs €5% 7Ied 584 AT F 72 74
st ok 2y ol#dt WHeR2 FS4REES SHY o 7R F&4A
Fe = dd DMUZL RO 3t so57101A B s e 79
BEHAE FE2F 71 gtk mEA] o] A= DEARF A FEA g 5
olH] =7Hnon-increasing returns to scale: NIRS)¢] 7[0S T=gtozH, =
NTA = 19 AlkzAE FAFozH AT F Ut

Min 4. 0 4)

st. -yi+YA=0
QXj—X)kZO
NI'x <1, =0

6) TEFYH S Hnon-increasing returns to scale: NIRS)E 7FHA  Gf 2497} (variable
returns to scale: VRS)EH3 F27|% 3o}, A Ao A= VRS §o]E ALE-3o),
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423 TE Ao T 3 ARA

CRS9] A4 F&AFF(yheffDol] that AR NA FYPUFTEZE v
(fat), F«d&(tob), AFUpop), AF&(unem), -+FA|7Hu]&(exer), A&
(Ideath), <A=& A Ad(placenN S AL&slgt). Z+ ¥45L 238 FH51d
I AEAE st 7% AleEs A 109d 3 Alg-E(death)9} 1

Ea UG =
S A d=(Iplacen), 199 EXAFARZEA|(landvin)Eo] ot UH A A$-E5L &
oA xaf 2rnE 1‘%045} 1 Adt AMEELS &2 AlFE vEht AY9E AL
BEol =& AF ALzl AstHe Zoez ueya, 19" AS
F = 299 2l

lyheffl = 10.80 - 0.355 Ifat - 0.136 ltob + 0.091 lexer - 0.038 lunem
(241) (-0.64) (-0.47) (0.30) (-0.20)

- 0.947 Ideath+ 0.523 Iplacen - 0.000000 llandvin
(-2.97) (3.01) (-2.46)

= 02484 Adj R* = 0.1545, ( )2 tZQ.
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%3 A
lyheff2 = 10.15 + 0.014 Ifat - 0.118 ltob + 0.034 lexer - 0.309 lunem

(2.74) (0.03) (-0.50) (0.14) (-2.02)

- 1.065 Ideath + 0.420 Iplacen - 0.000000 llandvin

(-4.04) (2.92) (-0.80)
R®> = 0.2963 Adj R> = 0.2083, ( )2 tZrel.
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ladeffl = 1.30 + 0.666 Ifat + 0.014 Itob - 0.141 lexer - 0.115 lunem

(0300 (1.21) (0.05) (-0.47) (-0.63)

- 0.328 Ideath + 0.128 Iplacen - 0.000001 llandvin

(-1.04) (0.75) (-4.89)
R> = 04229 Adj R® = 0.3508, ( )2 tZhel.
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