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An Analysis of the Efficiency of Watermelon Using the
Bootstrapping DEA Model

Lee, Sang-Ho

The paper aims to estimate efficiency of watermelon by using a bootstrapping
approach to generating efficiency estimates through Monte Carlo simulation resam-
pling process. We use the input-output data for watermelon 107 farmers. The main
results are as follows. The estimates of efficiency depends on the methodology.
The estimates of general DEA is greater than the bootstrapping method. The
technical efficiency and pure technical efficiency measure of watermelon is 0.72,
0.82 respectively. However the bias-corrected estimates are less than those of
DEA. We know that the DEA estimator is an upward biased estimator. According
to these results, the DEA bootstrapping model used here provides bias-corrected
and confidence intervals for the point estimates, it is more preferable.

Key words : data envelopment analysis, bootstrapping, confidence intervals

I. M =
T YL WTOSH FTA W B4HE Ag7ge] 947 2913 $& 133 5
Bz golo=z olaf] AJAIN d AEZHo|A AHAFAANS Hol1 Q) EF] HAE FUF
g2 A% U F4HE 714 9] A &H g F7tAS 44 =5 A5HAE A4S
otsiAl 7] Ut
7‘]%77}7‘] olgd S AETY] AHAA AAL sty Y, F AAHA Y A
A A 2 ALAHAFIE TR E FZAEQAT o= &) A5 B




34 o] 4 &

g oz wrt wele) BeHBY ATE FEY TAElo] AP v RS Py
& olgatal A wrkel MESAHL Seksln A Pre AT Ty 48 =4
Elo} AugrE PR 54 F4YUE RTORA FARS Fg4ol Wl
S glon, vuen FPye Yudels] wrd Bzl gt w84 kel ol

@ = sl o8

H 247 £471H<2 DEAS &85t 7/ s71e] 884 E4317] diA e oA
AL FA ol Fasith S A2 UL sttigts ZFol mel a8l JdFS
Hx]7] W Zell, o] =wolAe WrEg Al FUivhe BAT =3 Al E35)
A 7ok AufAl 7ol whel 249, AL o] Debd ybel] gl7] wiEe] E3HA7] e e
ztol & HAigi)

AF7HA &4 E4 B A7E FHFENA FstA o] Fox gtk 4 HPA
TES AHHEY, Lee 5(2013) &2 DEARE S o]&3t] AUl s71e] 2] Aol
A FYAS o] & o E TEAZ S XA Lee (2011)= &EZ DEARE S ©] &

KN
somA 47 DEARFC BAME AMSL FZeHe] L&A AolE AU,
2

Kwon 5(2009) HFEXEZq 7|HS 83}

290& 28R Min 5(1999)& FEZEYE 7HE o] &sto] Hd ko] B84 Aol
E 43T Lee 5(2001) ¥ 242 7|H<l DEA 2%

o] ZeAde £Hsta, 884

)
il

|
i
S

X
rlo
-
hins
H
=
e
X
il
il
ol
%
B
2
lo
fo
>
iin)
o
av)
fo
1o
ko

N

2% ZEEog T



qach 7 AT Bol TEE R E e Ho|uF e AR Adste] JrhH Fg
4e 4e

=
dlo
-
N
o
=
e}
ol
v
o
-
2,
o
o
Py
+
p—
(3
N
N

< Uehan
Min  a, (1)
N
ST  AY, = Yy i=1,2 .. 17,
N n=1
ZAHXH 1 — aOlXO 1 1= 1 27 I
n=1
. =0, n=1, 2, .., N
?__]-, YH] : H]ﬂ&H /\]/}gz\l‘ﬂ—]v— }?'):7]"0/] ](]: 1727...7J)Hd3(ﬂ é_%%(NXJ 6gl—;'e:]-)
Xy o mA ARSE F7ke] Q= 1.2, DA FARNA BF)
A, : 7F&A WS (intensity variable)(Nx1 HE])

W - 7+ 24 El| (Variable

Min 8, 2
N
ST YAV, =V, i=1, 2, J
N n=1
Z)\nxn i < ﬁolXo 1 1= 17 27 ...... :[7
n=1
> 0, n=1, 2, , N



36 o] 4 &

i
(m
[>
(m
Re)
)
1o
]:p{'
o
oX,
4
o2l
flo
v
oo
i
i
o
o
1©
i)
P
%0,
2
W
2
©
I,
2
)
&
>
it

=
I
— [‘.?l'.
v
B 2,
o
LS
= M
[
ol X
.
<]
2 &0
o =
= ol
N
N
s
1 T 7 VA <%

Z £ (a/2x100) HMEE A3}
e e 2ol ALk = Qo

9k+ Oéa,g ak: = é;-’- 6: (3)

dutA o2 DEA £4AFE= A5 At 284S risty] bl EAthde] FAF
Aol Fastth oY d F& sty o] =RolME AMFE 7 F FUT AP AL
Z Auiste w54 w7 1073 w7k 2Hdde s st

Al o] 89 1075 &7k EE&AES B3] AsiA= Rt AEuss 44
o ot &4 T4 8 AEF AulErt 10758 tide s 254, TRY], HE



AAaZte) EBAIE BEY BA 37

Table 1. Total costs and returns for watermelon
(Unit : Won/1,000n1)

Average Stal}dgrd Minimum Maximum
deviation
Output variable Output value 5,808,759 1,929,129 2,000,000 15,228,426
Seed cost 409,389 134,885 158,400 1,237,310
Fertilizer cost 312,171 202,478 20,750 1,012,690
Chemical pesticide cost 98,711 79,699 0 491,345
Fuels cost 46,764 60,532 0 355,227
Input variable
Others 505,139 421,509 0 1,935,914
Depreciation cost 544,495 479,031 0 4,175,127
Labor wage 1,284,641 738,041 282,751 6,126,967
Service cost 320,267 213,802 9,680 1,396,414
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Table 2. Summary statistics of technical and pure technical efficiency of Watermelon

Average Standard deviation Minimum Maximum
Technical efficiency 0.72 0.25 0.06 1.00
Pure technical efficiency 0.82 0.19 0.17 1.00

AmnxeA o 884 7 EMAE e HslEE 540 9}E‘r. w}ﬂw HFEXEY
o]-g3te] A& F& FAIATE AT Frhe] 74 Q FRANE 4

H S W 0582 FAFIPOH, HAZL 0.13, Atﬂﬂ—e— 0.84% }E}
o REXEHY FAAN &F7EREA whol 0.820014 0.58% 29.3% FHASHATH
2l &4 9 H 040011, HAFE 0.02, FUAS 08002 YEITH REXE
3 I e e Fol 072004 04022 44.4% FrAastiT

Table 3. Summary statistics of technical and pure technical efficiency of Watermelon by

bootstrapping
Average Standard deviation Minimum Maximum
Technical efficiency 0.40 0.16 0.02 0.80
Pure technical efficiency 0.58 0.12 0.13 0.84

Table 4. Distribution of pure technical efficiency of Watermelon

DEA score Bootstrap DEA score
Number Percentage (%) Number Percentage (%)

Less than 0.5 6 5.61 28 26.17

0.5~0.6 14 13.08 37 34.58

0.6~0.7 14 13.08 27 25.23

Non-efficient

0.7~0.8 13 12.15 14 13.08

0.8~0.9 9 8.41 1 0.93

0.9~1.0 8 7.48 0 0.00

Efficient 1 43 40.19 0 0.00

Total 107 100 107 100
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Table 5. Distribution of technical efficiency of Watermelon

DEA score Bootstrap DEA score
Number Percentage (%) Number Percentage (%)
Less than 0.5 25 23.36 80 74.77
0.5~0.6 17 15.89 15 14.02
0.6~0.7 12 11.21 6 5.61
Non-efficient
0.7~0.8 5 4.67 5 4.67
0.8~0.9 11 10.28 1 0.93
0.9~1.0 4 3.74 0 0.00
Efficient 1 33 30.84 0 0.00
Total 107 100 107 100
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Table 6. Distribution of technical and pure technical efficiency of Watermelon by marketing

period
pure technical efficiency technical efficiency
Bootstrap Lower Upper Bootstrap Lower Upper
DEA score cpnﬁdence cpnfldence DEA score cpnﬁdence cpnfldence
limit 95% limit 95% limit 95% limit 95%
Apr. 0.58 0.43 0.80 0.47 0.35 0.65
May 0.55 0.36 0.86 0.43 0.28 0.66
Jun. 0.63 0.43 0.96 0.40 0.27 0.61
Jul.-Aug. 0.55 0.42 0.72 0.37 0.28 0.48
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