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Efficiency Analysis and Finance Strategy for an Automotive
Parts Maker Using DEA and Logistic Regression Model
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'Graduate School of Hanyang University, Department of Management Consulting

2College of Business and Economics

m Abstract =

This study applied DEA analysis to measure the relative efficiency of 35 companies that produce automobile body
components. First, the input and output, the improvement target value of the calculated variables, and the reference
group for benchmarking for inefficient groups to become efficient groups were established through DEA analysis. In
addition, whether inefficiency was due to technical inefficiency or size was analyzed in connection with the cases of
the actual companies through the measurement of scale efficiency. Second, a route for efficiency improvement was
derived through DEA - Tier analysis by defining the possible group for benchmarking in actuality within the production
industry of automobile body components where the primary cooperative company belonged. Third, the financial variables
that generate the difference between efficient and inefficient groups were derived through logistic regression analysis.
Financial strategies that determine the direction the indices should be improved to allow the inefficient group to become
an efficient one were recommended. This research is expected to provide diagnostic methods for management efficiency
and the direction of improvement to enhance the management efficiency of automotive parts makers by identifying
the causes of the inefficiency of domestic automotive parts makers empirically. The study also provides financial strategies
together with the target values of efficiency improvement for each individual company.
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DMUZ7 | 1.000 | 1.000 7 | 6
‘ . ‘ DMU9(0510), DMUL(0.422),
DMUZ8 | 0357 | 0.654 DMUA(0.054), DMUZ7(0.288) DAUBL 0060
DMUZ9 | 0948 | 1.000 DMUA(3.407), DMUZ7(1.235)
DMU30 | 1.000 | 1000 9 [ 6
DMUA(0.104), DMUL1(0.234) DMUA(0.712), DMUL0(0.222),
DMUSL | 0.889 | 0.949 DMU24(0.203), DMU30(0.076) DMU11(0.034), DMU21(0.030)
. DMUA(0.003), DMU14(0.081)
DMU3Z | 0865 | 1.000 DMU27(1.818)
DMUA(0.353), DMULL(0.056),
DMU33 | 0968 | 0.976 DMU24(0.055), DMU30(0.031)
DMUA(0.133), DMUI0(0.070) DMUA(0.651), DMU10(0.327),
DMU34 | 0.781 | 0.941 DMU24(0.243) DMU21(0.021)
owos om0 | REGEDBINES | Gl Briel
003), : DMU27(0.382), DMU30(0.235)
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o2 AT SHAME AT A Aoz & DMU2 7|92 Absat ER A 1A, AlENZY] &
ETh B A FrhE R EA% 284 7)Y < = 274e) el %ﬂ alo] dj7]okatgel 2
W HIEEH 719S Rk Fod AFARR rjeks 19910l AyE o7 Ta7]doltk A
AdaelEwst A9 v ol & DMU 71943t o] Absh= AlE9] dQ 7]e
(E 6) DMUS| =8Y AE3
Tier 1 Tier 2

DMU 254 DMU 254

DMU4 1.000 DMUL 1.000

DMUS 1.000 DMUZ 1.000

DMU9 1.000 DMU7 1.000

DMUI0 1.000 DMUI3 1.000

DMUI1 1.000 DMUI5 1.000

DMU14 1.000 DMUIS 1.000

DMU16 1.000 DMU20 1.000

DMU19 1000 DMUZ2 1.000

DMU21 1000 DMU25 1.000

DMU23 1.000 DMUZ8 1.000

DMU24 1.000 DMU3L 1.000

DMU26 1.000 DMU33 1.000

DMU27 1.000 DMU34 1.000

DMU29 1.000 DMU35 1.000

DMU30 1.000 DMU3 0.804

DMU3? 1.000 DMU5 0922

DMUL 0973 DMU6 0.689

DMU2 0485 DMUI2 0534

DMU3 0652 5 DMU17 0.709

DMU5 0.875

DMU6 0631

DMU7 0.883

DMUI2 0547

DMUI3 0979

DMUI5 0651

DMUI7 0956

DMUI8 0.908

DMU20 0997 4% 94

DMUZ2 067 DMU20(53)), DMUL(33)), DMU13(23]),

DMUZ5 0.640 DMUI18(23]), DMU22(23]), DMU34(23)),

DMU28 064 DMU35(23]), DMU25(18]), DMU28(13])

DMU31 0949

DMU33 0976

DMU34 0941

DMU35 0.751

Fzsla

DMU4(123]), DMU10(93)), DMU11(73]), DMU14(63)),
DMU21(63]), DMU27(6%)), DMU30(63]), DMU24(53)),
DMU16(33]), DMU19(38]), DMU28(23]), DMU9(23)),
DMU23(13))




2

e @ o

m{rﬂ}o{:x&
—Hﬁ;

I

fr ¥ 2 > 4
ol rSt

2 8 ko2 Ay
T

o b
iqﬁi‘)‘_oﬁ

DEASH 2428 37848 o438 A5A41E/190] 584 ¥4 2 AF

B
T o
1%
mlo J

139

g wAYS HAgto R H AsAt DMU28, DMU31, DMU33, DMU34, DMU35), H| &
ol I7ihd AL miE 2 FAeAE 2 ke 570 AR AT Tier 2 241 A I3

ol9f& mid Fradhs e woli 2 ko] 570w FA Ho] DMU 7l £ &
I 9 AR sk S A= W] 3uf ATt desite A8le st
o] A&H = Aow dddn Tier w42 29A7AT 37| 2 gkt AA] Tier 371

A HW G DMUY M4 REo=
AE=t DMU7} % el %JDLL

575 AT

Tier ‘““M% ddelA #H e At mAte = 71 2 l % <E T 011/\19} 7ol ﬂ%ﬂ 3
£ olgrye d¢ meske BOC & &4 A9, nEed Juow TR @)

o A7 Ed® Tier 4= AABIeM <% 6> @uxom A2 /lsd WAnkl A2E 27 9]

—i—ﬁ}é vhebirt. AxA9 Fxise dunw, nasd Ag

FolAel Tier 1 284 L 167, 5840 714 o} 584 Doz o)%9 7bs
&7 é‘%—% 19705t ©]% %4 HAE 16705 o] 7k Wrka whdsls DMUSS) 49, 97140
A9 Hlﬁ A A IS FOR Tier 28 ¥4 = 3239 F /M 71EX7) 28 DMUIS(UFEA)

=} H
& 147)(DMU1, DMU2, DMU7, 085)% aﬂxlu}%‘éw kﬁ}ﬂi TWVLE# DMU10
DMU13, DMU15, DMUI18, DMU20, DMU22, DMUZ25, (

DMU30(0.235)

DMU #zx DMUORY) WA} DMU

3 DMU18(0.369) DMU20(0.018) DMU25(0.209) DMU18(0.369)

5 DMU18(0.856) DMU20(0.121) DMU25(0.021) DMU18(0.856)

6 DMU1(0.672), DMU13(0.092) DMU20(0.147) DMU35(0.087) DMUI(0.672)

12 | DMUIL(0.562) DMU20(0.106) DMU22(0.140) DMU28(0.0465) DMU34(0.144) DMUI1(0.562)

17 | DMU1(0.709) DMU13(0.677) DMU20(0.204) DMU34(0.031) DMU35(0.086) DMUI1(0.709)
DMU4(0.555) DMU10(0.339) DMUZ21(0.105) DMU4(0.555)

2 DMU10(0.501) DMU16(0.046) DMUZ27(0.451) DMU10(0.501)

7 DMU10(0.677) DMU24(0.322) DMUI10(0.677)

13 | DMUS(0.143) DMU14(0.071) DMU19(0.301) DMU30(0.482) DMU30(0.482)

15 | DMU4(0.764) DMU14(0.030) DMU16(0.205) DMU4(0.764)

18 DMU4(O 146) DMU10(0.723) DMU16(0.062) DMU24(0.067) DMU10(0.723)

e 20 MU4(0.162) DMU14(0.119) DMU19(0.177) DMUZ27(0.540) DMU27(0.540)
2 22 MU4(0.506) DMU19(0.019) DMUZ27(0.474) DMU4(0.506)
25 MVU9(0.380) DMU10(0.597) DMU21(0.022) DMU10(0.597)

28 MU9(0.510) DMU(10(0.422) DMUZ21(0.067) DMU9(0.510)

31 MU4(0.712) DMU10(0.222) DMU11(0.034) DMUZ21(0.030) DMU4(0.712)

33 DMU4( 353) DMU11(0.056) DMU24(0.557) DMU32(0.031) DMU24(0.557)

34 | DMU4(0.651) DMU10(0.327) DMU21(0.021) DMU4(0.651)
% DMU4(0.175) DMU11(0.136) DMU14(0.018) DMU23(0.051) DMUZ27(0.382) DMU27(0.332)

P
)

X fol
L o

DMU4, DMUS, DMU9, DMU10, DMU11, DMU14, DMU16, DMU19, DMUZ21, DMUZ23, DMUZ24,
DMU26, DMUZ27, DMUZ29, DMU30, DMU32
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B oo = DEA E84 553
A& FAT ZE&A ol uigk 9l
a4 Eets(6] 3AlE S5 ¢
FEAE o] gate] FIHAQ BAE
DEA #41& B3l 284 et v
AFAORZ o Aol Qle=AE AHRI] 9

g AFEHE A 95 Mann-Whitney H3-S
&4 Ao} v g &4 FJeit 2ozt dAs)

o E&H 3
Fola ATUEE AP, oo ge )
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=

<
T

{(E 8 Mann-Whitney

Variance Inflation Factor; 4t
THE AFEgE A
AFHesE A9 sttt AFHes g
7holl A 7194 €] 2183 71E f18) AL8-s)
8713t 714537 Al A8t
FES BEUE F 24709 AFHES A}

A 5Fu] & s 714
ROA 0.0037 reject
ROE 0.0441 reject
&Aoo g 0.0314 reject
&l odgole s 5669 do not reject
v EAF o] E 0.5021 do not reject
HAJAAZ A 0] & o] AR gul| 5= 0.0073 reject
=50 &/mMER & 0111 reject
A7 | AR & 0.0562 do not reject
HAH) & 0.0562 do not reject
AYFIEE 0.0219 reject
A =/A7|AE 0.0372 reject
fref-An & 0.1090 do not reject
H -5 A1 A S 0.1720 reject
H) -5 A4 & 0.0240 reject
frev & 0.0343 reject
FEH & 0.0608 do not reject
EAAEA 5 0.0090 reject
EBITDA/ " & <Y 0.1715 do not reject
EBITDA/& &4 & 0.0150
ZCF/5-A & 0.1515 do not reject
FAEE A& 0.0948 do not reject
] &) A3 A& 0.9089 do not reject
A D AFAL ] A & 0.6353 do not reject
v A -5 W & 0.0833 do not reject
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e RS 5127
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A9 HER 4341

1] -f-5 A4k & 9634

FE5H& 4.076

EBITDA/ v &<} 6.400
Mann-Whitney A3 3 VIF(ZEAFY A ) 24
o Med F 7Y AFHESFE HE AYHFRE
ste] 22X 28 FHARAE A9 ey, 2445
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= DA G50 exp(F AT S7HE AL AHE
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£ RS 09600 Wtk A RelEEAh we 7] AES IR R mas s 008 2
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HLTE BCC T840l wre Ao BAHArh % wald AR L BT A 228 3| A AL} ‘0]t
fonet ATAEZ AA4E AdFoEw] o= T ARME AAshe AL, A9 Aunr) 7199
- - _ o & dFE MAEAE B4
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CE 11> ZX[2E 3728 o5 Tot
T Predicted
&84 HEgA o8 g
a4 16 3 84.2%
D -
Mo Masn 5 11 638%
A 59 77.1%
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