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Abstract : This paper estimates changes in the total factor productivity and technical efficiency change
index and the technical change index using the Malmquist productivity index (MPI) in fishery-processed
wholesale products over the time period spanning 2006-2008. The model considers a number of employees
and operating costs as input factors, and sales and EBIT (earnings before tax and interest) as output factors.
The results demonstrate that, between 2006 and 2007, there has generally been no technical progress,
although a small improvement in productivity was detected in the sales scale of 10 billion won-50 billion
won. Between 2007 and 2008, there was technical progress in the majority of DMU, except within the
range of 20 million won-10 billion won. Wilcoxon’s rank-sum test, however, demonstrates no statistically
significant differences in productivity between the two periods.

Key words : Data Envelopment Analysis (DEA), Malmquist Productivity Index (MPI), Decision Making
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Table 1. Descriptive statistic for input-output data

Year Variable Mean (Slfirlil:t?:g Maximum  Minimum
Input No. of employees 385.44 286.66 6.00 876.00
2006 Operating costs (million won) 107157.11 107126.47 40.00 321236.00
Output Earnings before interest & tax (million won) 28852.78 29418.24 53.00 88393.00
Sales (million won) 5436.89 5456.53 -1477.00 14279.00
Input No. of employees 408.78 268.19 14.00 817.00
2007 Operating costs (million won) 105246.56 103700.52 72.00 256069.00
Output Earnings before interest & tax (million won) 24253.89 23246.04 68.00 65020.00
Sales (million won) 5138.00 5039.28 15.00 14754.00
Input No. of employees 372.44 296.26 10.00 780.00
2008 Operating costs (million won) 91503.56 101564.31 68.00 257309.00
Output Earnings before interest & tax (million won) 25039.56 25939.35 96.00 61788.00
Sales(million won) 6200.33 6894.05 57.00 20688.00

ATl S0 o MPH f'i Oﬂ% FEIS F0E F UAS

OR-FI: 46322(AAIEF), slAtE 2 NEY)

N

9 st %), 7}“‘“'/?’1‘_}44%5‘3“( HAE), ] opdEl, ol e, FeAEn, FFEY
7V8E), SRR (ZAFEE), BV s2HEY, MR R EE), AR s (& ‘317}“‘") /%‘ R, FAHE7FA3
Suf(EAIR), TR . FAY, dFEFAYER, http:/kostat.go.kr
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Period TECI TCI PECI SECI MPI
2006~2007 0.9404 0.7945 0.9219 1.0201 0.7471
2007~2008 1.0964 1.0798 1.1326 0.968 1.1838

Geometric Mean 1.0154 0.9262 1.0218 0.9937 0.9404
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Fig. 1. Time series mean productivity index
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Table 3. Estimates of Wilcoxon’s code rank-sum test

TECI difference TCI difference PECI difference SECI difference MPI difference
V4 -0.314% -1.836% —1.604% -0.943% -1.481?
Significance probability 0.753 0.066 0.109 0.345 0.139

Note: ‘a’ indicates a criteria of nagative rank and ‘b’ a criteria of positive rank
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Table 4. MPI estimates (2006-2007)
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under 20 1 0.5577 1 1 0.5577
20~50 1.0305 0.8009 1 1.0305 0.8253
50~100 1 0.8989 1 1 0.8989
100~500 1 0.9895 1 1 0.9895
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1000~5000 1.2127" 1.1556" 1 1.2127" 1.4014™
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Geometric Mean 0.9404 0.7945 0.9219 1.0201 0.7471
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Min 0.6207 0.5409 0.6371 0.9742 0.5409

Note: ** represents maximum value and * minimum value
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Table 6. Estimates of mean productivity index (2006-2008)
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Table 8. Input-output data
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Table 9. Input-distance function using graph

CRS Input-Distance VRS Input-Distance

Dy(x',yh = % =0.5

Dy ) = 431 =0.75 iyt = % =0.625
Di(x'yh = % =0.375 PR = % = 0.667
Di(x,)0) = % =0.5625

Table 10. An illustration of efficiency measure using DMU2

TECI = =222 = 22222 — 1 125
D'yl 03
1,2 2 1,1 13712 12
TC1={Di(xz’yz)xl)i(xl’yl)} =[00.7§ X00.5} 333
Di(x",y") Dix'’.y) 9625 0375
V2 2 2
pECr=Z00Y) ST~ 1.0672
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2,2 2 2 2
D /V;
spep=2IeIVIY) 0.5625/0.667 _ | 54y

Df(xl,yl)/V;(xl,yl) 0.5/0.625
TECI = PECIxSECI=1.0672x1.0542=1.125
MPI=TECIxTCI=1.125%x1.3333=1.4999=1.5

DMUs
Year Type 1/0
DMU1 DMU2 DMU3 DMU4 DMUS
Input X 2 4 3 5 6
2005
Output Y 1 2 3 4 5
Input X 2 4 3 5 5
2006
Output Y 1 3 4 3 5
Input X 2 4 3 5 5
2007
Output Y 1 3 4 3 5




