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ABSTRACT

The purpose of this study is to empirically analyze the productivity change of the 10
Single PPM Certification Company in the 3 Industry(Electronics, Motor-Parts, Machines).
In this study, Productivity change over the time in Korean small and medium sized
firms in the 3 industries by the bootstrapped Malmquist Productivity Index(MPI).

The traditional Malmquist Productivity Index(MPI) and Data Envelopment
Analysis(DEA) Models have not only bias but also lack statistical confidence intervals.
they could lead to wrong evaluations of the efficiency and productivity scores.

In this paper, DEA and a MPI are combined with a bootstrap method in order to
provide statistical inferences that analyze the performance of the Single PPM
Certification Company. The data cover the period between 2004 and 2007. The result of
this paper reveals : 1) The electronic industry had productivity effect of 17%, but there
was not direct effect for other Industries(Motor-Parts, Machines). 2) average
productivity Progress of the 7DMU(Electronics), IDMU(Motor-Parts) and none(Machines)
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71308 A SA1(T1: 04-05, T2 05-06, T3: 06-07)

49/714 MPL_T1 MPL_T2 MPL_T3 TECLT1 TECI_T2 TECLT3 TCLT1 TCILT2 TCLT3
F1 1.4207 0.4844 1.6646 1.4151 0.4471 1.4702 1.0039 1.0834 1.1323
F2 1.5750 0.2525 1.0090 1.8592 0.3688 1.0000 0.8471 0.6846 1.0090
F3 1.0162 0.7822 1.6418 0.9843 1.0000 1.2649 1.0325 0.7822 1.2979
4 5.0249 0.3914 0.8055 1.9962 0.3934 0.9062 25172 0.9947 0.8889
Azt 5] 4.3271 0.9534 1.0924 1.0000 1.0000 1.0000 4.3271 0.9534 1.0924
6 2.5161 1.2496 1.3346 1.7927 1.2608 1.4877 1.4035 0.9911 0.8971
E7 0.7124 0.8958 0.7835 0.6160 1.0000 1.0000 1.1564 0.8958 0.7835
I8 1.2088 1.3196 0.5965 1.0000 1.0000 1.0000 1.2088 1.3196 0.5965
9 2.8097 1.1705 0.9961 1.1258 0.8883 1.0000 24957 1.3178 0.9961
F10 1.5855 1.2555 0.9228 1.3020 1.1515 1.0614 1.2178 1.0903 0.8695
Ha 0.7124 0.2525 0.5965 0.6160 0.3688 0.9062 0.8471 0.6846 0.5965
2 Fuf 5.0249 1.3196 1.6646 1.9962 1.2608 1.4877 4.3271 1.3196 1.2979
Bt 2.2196 0.8755 1.0847 1.3091 0.8510 1.1190 1.7210 1.0113 0.9563
SD 1.4508 0.3886 0.3584 0.4510 0.3255 0.2108 1.0910 0.2047 0.1959
T
A2 (bias) 0.0220 0.0028 0.0017 0.0000 0.0034 0.0009 0.0187 0.0001 0.0011
A= 3k ahgk 1.2682 0.6044 0.8916 1.0575 0.6543 1.0077 1.1120 0.8981 0.8202
(5%) als 3.4841 1.1192 1.2907 1.5725 1.0336 1.2463 2.6882 1.1380 1.0841
F1 0.6897 1.1138 0.8134 1.0000 1.0000 1.0000 0.6897 1.1138 0.8134
2 1.0111 1.1820 0.7074 0.9613 1.0000 1.0000 1.0518 1.1820 0.7074
I3 1.0503 0.7066 0.6341 0.8401 1.0000 1.0000 1.2502 0.7066 0.6341
4 0.6162 1.1986 1.1221 0.4414 1.0000 1.0283 1.3960 1.1986 1.0912
P 5] 0.9150 1.0030 0.9643 1.0000 1.0000 1.0000 0.9150 1.0030 0.9643
35) 0.8595 0.8283 0.7682 0.8245 0.8462 1.0145 1.0424 0.9789 0.7572
E7 0.9698 0.9982 0.8324 1.0000 1.0000 1.0000 0.9698 0.9982 0.8324
8 0.9514 0.9760 0.8769 0.9445 0.9364 1.1375 1.0073 1.0423 0.7709
9 0.9440 0.9051 0.9107 1.1478 0.9035 1.1647 0.8225 1.0019 0.7819
F10 1.3973 1.0544 0.7866 1.0000 1.0000 1.0000 1.3973 1.0544 0.7866
Ha 0.6162 0.7066 0.6341 0.4414 0.8462 1.0000 0.6897 0.7066 0.6341
S o Bk 1.3973 1.1986 1.1221 1.1478 1.0000 1.1647 1.3973 1.1986 1.0912
B 0.9404 0.9966 0.8416 0.9160 0.9686 1.0345 1.0542 1.0280 0.8139
SD 0.2113 0.1540 0.1375 0.1898 0.0549 0.0625 0.2330 0.1370 0.1293
T
A 2] (bias) -0.0022 0.0035 0.0022 -0.0036 0.0003 -0.0002 0.0028 0.0033 0.0023
A= 3k ahgk 0.8231 0.8901 0.7609 0.7919 0.9208 1.0057 0.9093 0.9334 0.7393
(5%) ol 1.0658 1.1019 0.9369 1.0059 1.0000 1.0647 1.2173 1.1126 0.9037
F1 0.0879 2.5649 0.7363 1.0140 1.3438 0.7339 0.0867 1.9087 1.0033
2 0.0594 1.0506 1.0355 0.5836 0.9693 1.0724 0.1017 1.0838 0.9655
I3 0.1142 2.5466 1.0085 1.1769 1.5545 0.9700 0.0970 1.6382 1.0397
T4 0.1606 0.7525 0.8104 1.4807 0.7218 0.7968 0.1085 1.0426 1.0170
A 5 0.0732 1.2061 1.0729 1.0000 1.0000 1.0000 0.0732 1.2061 1.0729
35) 0.6674 1.0908 0.5685 4.8881 1.1947 0.5850 0.1365 0.9131 0.9718
E7 0.1435 0.6024 1.1671 1.27838 0.7820 1.0000 0.1122 0.7703 1.1671
8 0.0757 1.2533 0.8231 0.6981 0.6790 1.0000 0.1085 1.8456 0.8231
9 0.0579 1.8141 1.1249 1.0000 1.0000 1.0000 0.0579 1.8141 1.1249
F10 0.1135 4.1235 1.0154 1.0000 1.4463 0.9048 0.1135 2.8510 1.1223
Hx 0.0579 0.6024 0.5685 0.5836 0.6790 0.5850 0.0579 0.7703 0.8231
e Hul 0.6674 4.1235 1.1671 4.8881 1.5545 1.0724 0.1365 2.8510 1.1671
Ft 0.1553 1.7005 0.9363 1.4120 1.0691 0.9063 0.0996 1.5074 1.0308
SD 0.1832 1.0899 0.1923 1.2483 0.3062 0.1534 0.0223 0.6302 0.0997
3 9] (bias) -0.0014 -0.0037 0.0024 -0.0107 -0.0015 0.0028 0.0000 -0.0007 -0.0004
A= 3k ahgk 0.0887 1.1581 0.7796 0.9612 0.8979 0.7809 0.0853 1.1828 0.9472
(5%) ol 0.2369 2.3699 1.0821 1.9384 1.2459 1.0061 0.1120 1.8907 1.1049
58 AFA A9 A FAAAL AEF AWl FPHT gom T3TAA

1.0347% e aL

¢l TCI¢]
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A3 A= (TECD S| ¥ to]
718t A] = (TCD+ 0.09960.2 7 A

ARZMPDS w31 gtk AA 2443

WskE

A% A3 AR Al B9E 17.3% A
el FgRE o AsARER VA A
Joll= F FdFS "AA Eape Aoz o
EFt T,

Azp Abde]l AS JAA AP
173 % s 71«4 &84 WHidAF

o
(TECD, 7l=WsA(TCD, rRasdd
3}A] = (SECI) =

=g Ve ZedREAFPECDE T

uok S deht A4 AAAE BaA)

v Ao®2 YEeykoew T, T2, T3 7|7k
BHAEE AN A+MPDe EEAATL
A A Slol AE PPMIIS 7149l
7143 Apol7h AropA A A} A 2 E o] 7}
= Ao & g vk o 4% FdE
dER Mgske =% HPECDS S7F
A7 AR AA A dS FdE
o Wbl ZEak Akl Z1A Akl M €
A Faedde F2 71ad A (TCD
of o LAst= Aoz YERY

4 A A $A04-07)
14 A AERLE
MPI TECI TCI SECI PECI MPI TECI TCI SECI PECI
F1 | 1.0463 | 0.9762 1.0719 | 1.0823 | 0.9019 | 0.8549 1.0000 0.8549 1.0000 1.0000
2 | 07376 | 0.8818 | 0.8364 | 0.9986 | 0.8830 | 0.9455 0.9869 0.9581 0.9869 1.0000
[3 | 1.0928 | 1.0758 | 1.0158 | 1.0758 1.0000 | 0.7778 0.9436 0.8243 0.9436 1.0000
4 | 11657 | 0.8928 | 1.3056 | 0.8777 1.0172 | 0.9393 0.7685 1.2223 0.9274 0.8287
5 | 16518 | 1.0000 | 1.6518 | 1.0000 1.0000 | 0.9601 1.0000 0.9601 1.0000 1.0000
F6 | 16129 | 1.4982 1.0766 | 14915 | 1.0045 | 0.8178 0.8912 0.9176 1.0037 0.8879
F7 | 07937 | 0.8509 | 0.9328 | 0.8509 | 1.0000 | 0.9306 1.0000 0.9306 1.0000 1.0000
F8 | 09835 | 1.0000 | 0.9835 | 1.0000 | 1.0000 | 0.9338 1.0020 0.9319 0.9774 1.0252
F9 | 14852 1.0000 | 1.4852 1.0000 | 1.0000 | 0.9198 1.0649 0.8637 0.9870 1.0790
F10 | 1.2247 | 1.1675 | 1.0490 | 1.1858 | 0.9845 | 1.0504 1.0000 1.0504 1.0000 1.0000
A
H4 | 07376 | 0.8509 | 0.8364 | 0.8509 | 0.8830 | 0.7778 0.7685 0.8243 0.9274 0.8287
Hof | 16518 | 1.4982 16518 | 1.4915 1.0172 1.0504 1.0649 1.2223 1.0037 1.0790
B | 11794 | 1.0343 1.1409 | 1.0563 | 0.9791 0.9130 0.9657 0.9514 0.9826 0.9821
SD | 03187 | 0.1881 0.2583 | 0.1808 | 0.0466 | 0.0777 0.0825 0.1147 0.0264 0.0712
HLe~EQ

3 9] (bias) 0.0002

A 2] 7 2HE%)
3hek | 09594 | 09459 | 09745 | 0.9688 | 0.9441 0.8628 0.9145 0.8823 0.9637 0.9341
ek | 14314 | 11418 | 13666 | 1.1543 | 1.0039 | 0.9697 1.0052 1.0567 0.9968 1.0237
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4719 3 T A A A1 (04-07)

714 7170
MPI TECI TCI SECI PECI
FI 0.5495 1.0000 0.5495 1.0000 1.0000
F2 0.4012 0.8465 0.4740 1.0327 0.8197
F3 0.6643 1.2107 0.5487 1.0317 1.1735
F4 0.4610 0.9479 0.4863 0.9479 1.0000
F5 0.4559 1.0000 0.4559 1.0000 1.0000
F6 0.7452 1.5061 0.4948 1.0401 1.4480
F7 0.4656 1.0000 0.4656 1.0000 1.0000
F8 0.4275 0.7797 0.5482 0.9025 0.8639
F9 0.4908 1.0000 0.4908 1.0000 1.0000
F10 0.7804 1.0938 0.7134 1.0006 1.0931

A

Ha 0.4012 0.7797 0.4559 0.9025 0.8197
EL 0.7804 1.5061 0.7134 1.0401 1.4480
B 0.5441 1.0385 0.5227 0.9956 1.0398

1A Aol = 71e A s A (TCD S
RE & AF(SECD7E TRy AHA vEhy

A BAAAFMPDE E3e Aoz o

g
SHA(TECD®] 733 tl&Eo 7+

F(TChE =Y + Itk

olg]at BEMAINEZE r|vtoz A ZFPPMOl
S 7199 +dFHe Ttol=gkl F7)
ol #ef A AALE S AlAlsE7] 9s) AL

A4 AU EZHA2MTT Metrix) & A Al 8} aL
1=

Axkd AWM EHA2MTT Metrix)© 7]
Aol FJAAY S AdEo xR WHEse T
7R 24 WESAS(TECDS x4
o 7lsWsl e Ve Falo 3] 28
A EZREOJR O] o]Fo |dste HARE
YEA 71E RS ASH(TCHE ol &3t 7]
o BEA4& vz v Y& TCI9

TECI®] 2o =m HdAAsLgon X=
S MPIY = R R =
MPI-TECI 24& 714 7195 @=
g9om MPI-TCIE 74 7]19S €
718tk Ede ApEde] sdEE
o 49 @, @ B2 olFA #
APde 7lFow MTT WEgAE A
S s

A @,

oL ™
59

- Type 2: MPIZ7} 2Fd¢] H LA
th wrxwk TCI, TECIE 2bde] HA
o} e 492 TYPE 2& WEZZL Ao
EREAAT AARE &

7Fdel fr@ ol

- Type 31 MPI&= wA ¥ 918 &2
WM3sl= TECIZE AHdel #H

TCIE At Horo ¢& 4§
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- Type 4: MPIL, TECI, TCI 2%7} 44 MTT HEZHzA Yevds 7] #3
o] Wy AR e A9 e E2, o]},

E7, E8 71¥de] Yelytt ol# st 49+ $- - Type 6: 29| Hitroh Aol =
AAom F9& AFER Wss TECIE 31 A4 F4 Eve F2 TECHA
o] Type 3°]u Type 5& ©|&3dl7] 93 HAst TCle W2 A 79z <l
zkdo] Mg ojof i}, o] 3 WMEE dq 71del MPIE Y3+ 52, $440

o

M= FavIde] A=54<2 AYe] dast 2 TCIE Eol" MPIS| A4Hg Fdat
. & Fds &+ Atk MTT #WEZH2
- Type 5 AFe] HAyAdrEo AL o Fur|dy 7S At
=2 TECL, TCIZF E5F 9o 9= < AASE o5 2
1.8 4 <Type 2> <Type 1> ® TECi =A
€ 10124

1.6

1.4

1.2 4

ICI ol

<Type 3> <Type 6>

TECI dtglsE 2

1.0 4 <Tvype 4>

4
5
F7

F2 ;’ <Type 5>
et S
¥ F7
Fz’
0.8
<18 3> AAA #a ¥ Eg A~ (MPI-TECI-TCI, MTT Matrix)
<HE 6> Tl
o & et
e Fa7)% 293714
—Z| & A FEOS EF FHAF &
bele] WaE melEs Ad wT 244 7H4i E%EHO]J z;’a A
’ L 2] 0. 9l o] = =
TYPE 1 qzdel mUHH AL oo (F74 MAE A% 2d=x 25 F8)
-~ 18 4 #A 7
-TCIE Fo17] 9% F<t AAl A AFE 2 24 AAAAS A7 Y8 '
TYPE 3, 6 | -AZPPM#H 9|3 AE7} uE AY Az &5 243
-2 TCIE #ol7] 918 TFE 9% -R&DE &3
-39 AL Fol7] A A ek AA
-FANAE A A A7 AL (BN B2 Z), Z2A2 grdy 5
TYPE 4 AR HE7D) A -3 WIS Eo7] 3 ANA EF
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