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ABSTRACT

Article history:

From an economic perspective, an enterprise’s business activity depends on the

Received 24 October 2013 efficient use of corporate resources for generating profits. However, on the
Revised 21 Month 2013 enterprise side, it is difficult to measure and evaluate the effective use of each
Accepted 25 November 2013 resource. This paper suggests an alternative for eliminating process inefficiencies
" i in the consolidation of competitive power in auto parts manufacturing company
oras. . . . .
Peyw . . A. Multitudinous process variables from company A’s raw materials—to—
roduction Efficiency . .
. shipment process are configured as input resources, and a Data Envelopment
Data envelopment analysis . . . . . .
L Analysis(DEA) is carried out to determine economical benefit of said resources’
Analytic hierarchy process .
DEA operation, as well as how products are manufactured. The DEA model offers a
AHP non-parametric approach to measuring relative efficiency using input and output
factors. Furthermore, AHP is used for logically deciding the importance of each
evaluation factor. In general, DEA models have been used for measuring
efficiency of the service and public sectors. However, this study focused on
measuring the efficiency of SMEs production lines .
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DMU O's Technical Efficiency : OB / OC

DMU O’s Allocative Efficiency : OA / OB
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Overall Efficiency : Tech * Allo =
OB/OC * OA/OB = OA / OC
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3.1 Data Envelopment Analysis (DEA)
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Fig. 4 Procedure of the study
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Table 1 Cycletime of product family

No. Process Name Cycle Time
1 800T Press 4 sec
2 |Forming 32.5 sec
Brake 3 1500T Press TRF 4 sec
4 |1 St. CNC (0O/S) 3 day
5 |Heat treatment (O/S) 3 day
6 |After Heating CNC 25~43 sec
1 1500T Press 4.5 sec
2 |Pro-Forming 32 sec
3 1 St. CNC (0/S) 3 day
Clutch 4 |Pre-Heating CNC 42 ~48sec
5 |Heat Treatment (O/S) 3 day
6 |After Heating CNC 30.1~30.9 sec
7  |Welding 28.7 sec

Table 2 The problem of selecting the appropriate number

No. Researchers Formula
1 Banker et al. (1984) n> max{3(m+s)}
2 Boussofinance et al. (1991) n> max{2(m*s)}
3 Fitzsimmons (1994) n> max{2(m+s)}
4 Charnes and Cooper (1991) n> max{3(m+s)}
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23} 2ol H7ith A<l DMU-°4 F7F FU84 79 4= 8 A Y =5 A= Fitzsimmons (1994)2] W 2< we} £ 849} 4F
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. . *~ \ h 4+ !

f ‘.I_ III ‘I'
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/ N - e ~
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P larger the better characteristics

P smaller the better characteristics

» nominal the best characteristics

Fig. 5 Loss Function-specific characteristics

926



Journal of the Korean Society of Manufacturing Technology Engineers 22:6 (2013) 921~930

5.3.2 2o 84
XL AAEro EXS hlo 2 %xﬁ}cﬂ%&i EolgAh
o] F7he AE84 Y FUIE o] FojAE WAL A :
JHu B AFellA Zestant ste 9 24w ]Eﬁf} HA 7}
AYHA Btk FE3Y oA AAGR A= ol2d 4
9 EAAE WEEA(Nominal the best characteristics), 54
(Larger the better characteristics), 454(Smaller the better

characteristics) 0.2 &3t &4 (Loss function)s &
ALFgtkFig. 5). W7t FA71EY A9 dadee EAS @
o8 FHE o AEHsY 2717 ] 7} Feta, BAMTE AETE
4

= s
A 45) 2, B AL et v, e 2
%% 437 2 WsE Ao,

5.3.3 2o MW
DEA®] BE AT Slo] AjAdl 7]&E &
st e ARG Ee] AR ofof gt FY
23} EFHS, AR TR, S AL
T ole3t A 210 %—f‘ﬂﬂ %o x| %Jﬂr /\Wr
ke 2% 22 QR E
Aol tejA= DEAR Y %"é"c}, “]%‘74];‘401~
A7 BAAT) ofH EA2 dake mHT
whebA 1w EANE AP T 53
o] Fastth= NdA, 454 SA7 9
o] YAFHo 7 E].alxl—g}r,} = EoLljrB]
AT A7 A AEEQ SYA AFTT Bola
AET, Assy AFTS -4/\} AFADMU)Z Aelsty, A&
TEAE AFY AFOE A& Tt agith F
TFEAT 3T, PEE, At b, dAE HlE
ottt FUMTES AlFol HEoAE FAHNA T2
AgEo AEH o nuzd gdAel 259k FYH
374 T AFel WA AXe 34 75 AEsigla,
P TERS 449 FA A AE e Ao SR &, AHl
= A7 AR Y] oltt. {179 AR EHIE YA
E5EH HFZYNFA A FdEHE %M{ o tgk <l
HIE A7717F T o= el Zlojt. 8
I AA=AE A Sk 2 A giAlT ‘%7}9Jr Ak
HIEH A Gl 719 ¢ e 7HA] ol BEoE AdHn.

J

o
g
HT =2
= e

§2
2
o
- O
oft
o

=)

o mlﬂl

AL
noxe Holooc K

\_

ni
_?_
b
i,
%

—m
9
SE
5
T,

r_E
TR
il

m
K
e
>
2

=
oft
—-
)

L

1-\:1 offt

o2 o
=2
=
of
oir
rir

5.3.4 24 2go| Y
24 B 2L

2Y& AT wof tjxEH<

(1) FS4/atze] A7 B E7]<(Constant Returns
to Scale Technology) $17} 7PHTFRE49)7]&(Variable

Returns to Scale Technology)$l7}?
(2) E&4S 24T 1 FU71F(input-based) &2 =7
(output-based)T o] AFAE /AL A7
£ 1HsE Ak FAAFEAFY "rzﬂ"ﬂ/‘i JJfE]
7} Vst a47F FOlRIA Y weh FYAE 2

A s, 712 2ol ] $UF 4
AUSE T FUAFRAL S drh BHIIA AT1Y A
BEES e 14 @ ol FYTE WrES £1F 2434
&S DA o2 FYAF BFL Hesbl H3i. o

°
o
S
ol

Ae AR AL SUE HA olole S o

FEol AA WAl He9A o A A%Y Aol
oo Bq 49 AUVAS BAdcE BT, ojmd DA}

AT 1 B3A2 FLIEE AP o o

gstAl =Tk

6. EE4
6.1 AHPEA]
DEARZ A E B 2 A2 a9 ZATNT} 47 b2 7

Sl A7k ool AT A FAHE 2eiF A

A1 A
A S5l tht e 2k Rk o] Sl o] ZHd
Ao G HEEAd AR AFH A=A T 5715
o] A&ZQl oW YAAMGL KT} o] Y& 37t At g F
= 9 Aol o] 7HEAld of| Alfx S MER FA o9k
7] ol dHHcze Aerhek B4 Asl= DEAC /F

Table 3 AHP evaluation scale

Scale Definition / Explanation
3 Demonstrated Importance
2 Moderate Importance

1 Equal Importance

12 Not moderate Importance

1/3 Not Demonstrated Importance
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Table 4 Results of AHP analysis
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Table 5 Nommalization in Data Values

Ho= ol & A A
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Aga] fo BE8E
2 H3ll(2nd. Data) H3
% H 3(3rd. Data) DEA

ﬁ npx| gt gloE g £E31%t}. Table 54
Hlh <, Q171H]E,

@,

DMU Input Data (1st. Data) Output Input Data (3rd. Data) Output

X1 X2 X3 X4 X5 X6 Y1 X1 X2 X3 X4 X5 X6 Y1

Properties Sbe Sbe Lbc Lbe Sbe Sbe ign Sbe Sbe Lbe Lbc Sbe Sbe ign
1 45457-3B000 4 123.30| 8 1280/ 3000{ 9730 11493| 6.10| 12.41 142| 4.68| 262 1021| 3.98
2 | 45457-3B400 3 10480, 6 1060| 3000| 8850 22777| 4.58| 10.54| 1.89| 5.65| 262 929 7.89
3 | 45457-3B600 4 106.55| 10 1660/ 3000| 11020 13783 6.10| 10.72| 1.14] 3.61| 2.62| 11.57| 4.77
4 | 45457-3B800 3 110.10f 8 1260| 3000 9500| 15254 4.58| 11.08| 1.42| 4.75| 2.62| 997 528
5 45457-26000 3 7635 8 1200| 3000| 9580 27815| 4.58| 7.68| 1.42| 499 2.62| 10.06|] 9.63
6 | 45687-3B000 3 65.00) 6 960| 3000, 5680 11835 4.58| 6.54| 1.89] 6.24| 2.62| 596 4.10
7 | 45687-3B400 1 25.000 1 150| 3000| 4530 23899 1.53| 2.51| 11.35| 3991| 2.62| 4.75| 828
8 | 45687-3B600 2 36.00, 5 750| 3000, 4850 25873| 3.05| 3.62| 227 7.99| 262 509 896
9 | 45687-3B800 2 3425 5 7501 3000| 5530 13735 3.05| 3.45| 227 799 2.62| 580 4.76
10 | 45687-26000 2 47.00, 3 550| 3000| 5120| 26714| 3.05| 4.73| 3.78] 10.89| 2.62| 5.37| 925
11 | 45456-3B000 8 217.00f 15 2470| 15410| 16960| 94071| 12.20| 21.83| 0.76| 2.42| 13.43| 17.80| 32.57
12 | 45456-3B400 5 15850, 7 1210 13380| 14720 14510f 7.63| 1595 1.62| 4.95| 11.66| 1545 5.02
13 | 45456-3B600 7 171.25| 17 2870| 15870| 17460 19895 10.68| 17.23| 0.67| 2.09| 13.83| 18.33] 6.89
14 | 45456-3B800 6 173.05| 17 2930 15030| 16540| 12943 9.15| 17.41| 0.67| 2.04| 13.10| 17.36| 4.48
15 | 45456-26000 6 152.05| 13 2210| 14700| 16170 26414| 9.15| 1530/ 0.87| 2.71] 12.81| 1697 9.15
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Table 6 Final Results of Data Envelopment Analysis
Eff Over Input Project Point Ref.
DZIU CRS X1 X2 X3 X4 X5 X6 X1 X2 X3 X4 X5 X6

1 0.4231 | 4225 | 9.259 | 0.856 27| 1511 | 6.144 | 1.875 | 3.151 | 0.564 1.98 | 1.109 | 4.066 5,11

2 0.8264 | 0.996 | 4.667 | 0.526 | 0.981 | 0.455 | 1.613 | 3.584 | 5.873 | 1.364 | 4.669 | 2.165 | 7.677 | 58,10

3 0.5531 | 3.938 7.05 | 0569 | 1.613 1.17 | 7119 | 2.162 3.67 | 0.571 | 1.997 145 | 4451 5,11

4 0.5584 | 2.087 | 6.892 | 0.665 | 2.097 | 1.157 | 4.547 | 2.493 | 4.188 | 0.755 | 2.653 | 1.463 | 5423 5,11

5 1 0 0 0 0 0 0 4.58 7.68 1.42 4.99 2.62 | 10.06 5

6 04693 | 3.035 | 4375 | 1.057 | 3.312 | 1.391 | 3.163 | 1.545 | 2.165 | 0.833 | 2.928 | 1.229 | 2.797 | 58,11

7 1 0 0 0 0 0 0 1.53 251 | 11.35 | 3991 2.62 4.75 7

8 1 0 0 0 0 0 0 3.05 3.62 2.27 7.99 2.62 5.09 8

9 0.5556 | 1.439 | 1.533 | 1.008 | 3.549 | 1228 | 3.097 | 1.611 | 1917 | 1.262 | 4.441 | 1392 | 2.703 7,8

10 1 0 0 0 0 0 0 3.05 4.73 3.78 | 10.89 2.62 5.37 10

11 1 0 0 0 0 0 0 122 | 21.83 0.76 242 | 1343 17.8 11

12 0.2421 | 5782 | 12.85 1.27 | 3751 | 9.709 |12.682 | 1.848 3.1 0.35 | 1.199 | 1.951 | 2.768 8,11

13 0.2671 | 8.101 | 12.63 | 0.496 | 1.532 |10.996 | 14.563 | 2.579 | 4.603 | 0.174 | 0.558 | 2.834 | 3.767 8,11

14 0.1832 | 7.474 | 1442 | 0554 | 1.666 | 11259 | 14911 | 1.676 | 2.989 | 0.116 | 0.374 | 1.841 | 2.449 8,11

15 0.3925 574 | 9.295 | 0.549 | 1.647 | 9.095 | 11.961 341 | 6.005 | 0321 | 1.063 | 3.715 | 5.009 8,11
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