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3 tEo] 8T AARLct Al E Bl
W A3t oW F4, 97t /A4 2L
AIHREE Fobd B9 ol ol E, AR
& 2 aANESH 2L gATE FolxA
o 53] AlolE EHYE 9EAZFE Ansd e
o] 7k Ha, ol AL F/MIIE A
A o] Arh(Stalk and Hout 1990).
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o gAY #FE 7Idd AYTAE ATt
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2.2 AlO|Z Ellel 7y

Zo| Agkd on2 A F7Y, HEY QY 2 d7dqMe Az Z2A2dM gHHor =
s, 989 #a, AREREY 18 B U oHE ALASAT, & dARY FdAMTH
o ARIE AR A Aol g FHAYL A A Eo] 7R 9] AJZHE Alo]E Bl o R A9
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= TR 7Y l & AA7 Asten fAEHol Z B9 183 #Age 719 AAES AT
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NDNE AR NS S0z 719 A" A 3 BARle] d7|ATeA vaeAdoR TAstn
A7b wgEn sjasel o 21 Aoel & An(Anupindi et al. 1999), it 28HE
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(B 1) ARZPIE ZYef 83t
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Little's Law(Little 1961)°l 71Zsln Sle
Anupindi et al.(1999)9 Z4HHHd wWad A}
ol B2 A2dd dHE Anyed Hd FY
F e AEFd g8 2FEY. HT AnFTo|
278 A9 IS AAkets 7]7te] ZoA
Abol 2 BRle] ZojAn, Ed Y AnFFE 8
A Had AlAR FUF e AMEEo] Zolxw

Aol 2 Blle FolAle #AE Hol3: 9t} Bower

¥ oldet, o Mt VEer &8
a5 ARIATE B3l ¥eln Qo)

2 dFdM+= Anupindi et al.(1999)9] HZ
< 7122 gt FAHA Alo]F gy SIS
ANGAY, & AA Z2AAE Az dAE=R
TEE 3749 Aladog AEsie Bk AR
4 R Y S 7hestA skl EF AxrigY
AFARE gotoq Az DAER Alo]E B§Y =
Z38 7 e WS AAEA.

2.3 AOIE Bl HERQI

Aol 2 B2 A A9t fEo] /gy
89 HIREZAM 1 Fa4e] Ut (Baldrige
Naticnal Quality Program 2004). X3t o|&
o] &g AMuAAEY] ZAF RL 7Y Alele] A
HaE F3l @ ALE s = 5 sln, AT
o W Ate]E By 4] FHAEE HoAd ¢
A, 2yt AFAEE 58 FHT Aol Z e
7Y ke Ak et 52 dxd gt & 3
ol Holu gitt. & W AAAze A¢
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0.081(4: d)of & WEe Holn UUx, ¢
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b we] AalnE Alo)2 Hgle) 2w
WEacle) e steto] Basith Aol He
%5}01] el £ FHHdEA] 47T

F HYE HEA
]-4 2}017} AT A7 R
2 Bl ST AlelE BRlE AR vaste e
Fopujatth. Gaur et al.(2004)2 Aridel Az

tﬂ%’\]ﬂi oOig]ﬁ oo_& uH%}.o]o]
E(Gross Margin), AHEHF=(Capital Intensity),

o &9 2(Sale Surprise) 52 At x, B

Ao M o] & FAs AzP Alo]Z Bl &
HAEAI7lE 892 FE89H Gaur et al.(2004)
of Aol 723 4 WxedY oue g
z

AnFEE FolAl Hol, Ale]Z B§HUS ZoAAA
HEN Ansdee PolRA wEYG F g
EFo]dEL 7 AfolE g§YE ov)dtt

T3 ujEFel gL M, AFE U, AF
gfo] ato] Zof| o AR Ato]E EHQlo A
s oA £ ok HEY Frke AR dd F
88 A AuFes A wHEoAM Ao
Z AbolE Bels 2A vt

et AT FY HEY HEXE 24

A Ho] Ate]E B9-& 2o A Hrt. Lancaster
(1990)¢} Dixit and Stiglitz(1977)° w29
AE dddo] F7HErE LnRtee] 58] F7}
A 51, Avak §80]2(Kotler 1986, Nagle
1987) 0l mEW F& A 882 FoF ¥
o o & 7ME JHeetA o2 wEFold
o] Z7tetAl Hi, AF AF L vfEF0d
9 719 Aol F EY e F7HR oloziT,

AEF o] ZAto|Fo| BolA4E v EFo]dEL
S7kta a9 BgAAo] AMA AtolE EHdL
AojAt}, Pashigian(1988)d] ot #& glo)
Il 22 7Y ER stdm 1AM s gAT W
gl BYelt AFSL FAHES fEoA
ZHIAF ERe F7HTIR, AR &E8o] gobd
TE 7R wjEFol 1%"] F7F8tck. Fisher
and Raman(1996)& Fod 59 FHE/do] A
diolelel &87bsAd waty ZUHEE Bodh

, SpolZAto]Zo] Zojrm AA dHolHY &4

}“”0] 275 o W2 9 BT He A

o2 g< 7HAA Et

# oo

2.3.2 A fE

Az719e AEHAEE T/ T 248
AtelE el e
2 F Aol AR B vES AR YR

Hold o nAAe] dg FA7t SIS E A

olF H<lol FAEY. F /‘Hi% Fae] F7%
AR 2" AA], A ¢ '
A Y AEFAE AlolE EP"% SEA 71 A
g,

Eppen and Schrage(1981)e #3& F7}
o2X FuA Y=ey ek Ax"e kA
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3.1.1 Az SAE Ate]E 84

A
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il
o

Z2A 29 Ato]F e}l AAEY Fef
o]Z ol &3 FF IAFY WEA 4o
AIZEE oujgitt, £ A7e dA Z2AHAE A
dA ol whel FEHOIGE AARo R Yoleta,
Joll whet 2t Az @A, = Az 9,

A, SAFE GAlY Aol ]l e TRe 33
tz BAstuat sl Aa ZaAxd dig &
A FA 7} vjwstd Az dAE BN Alo]Z g
o Z&AE Bk AgstA gtg 4 A std
HE A9 ©Ale gohE &old sta, olE H
Z Al ERgle Hele AAduichs v

[}

AL

\:

ol

O

al,

O

FR

T 3 HxY HRE £

£49& AT do. BA Ax dAE AlelF
A8 E o] =xubldd o
3510111011 g}, Ate]Z B9
Z2N2E Az DA BE

2R EM EE ’0‘}04 Ed (a8 DI 2o

Anupindi et al.(1999)¢] #A|g Alo]F €}
S g8std Az A B Aae 7
A 71z 1EATe] FFeEN Aitst
A, Ax GAE AlE g§YE b 2ol A
Aot Ato]E Elel ANES HE o] 8E =
E FAe 4 719Y &AM AzdTrEAA
2FH Y54

Az shiel £ 719 9 (8= dAE ©A
Aol Z ele)(Raw Material Cycle Time: RMCTy)
2 HT Y98 A(Average Raw Material
Inventory; EMinvi)E A&%2 QAAB4](Cost
of Material Used: COMUs)el| that )&
ZAsteinh.

JJ_

L
[

(T 1) W Z2AAS HE SAY SEEE
AA 24 ii":}ﬁ} —> B9
£ > )‘\_}%@1]
o}
s 4z Az [V A2E Az AE Ax
H

9l % WA E A%
Az § Az 47} A} 227}

%) WEd] = N2AZAT + PlAAEYY - AR

B71FAZH G =
BIIAEAZHTL =

AAFH]) + =FH] + 7y

BBl 5i33H HME 20044 12%

7NZNFEAL + B71FA g iies
AENEL7 = 712AFA + Q7IAEAZL} - 7TEAZA D

24 - 72
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RMho,,
RMCT. = =onm,

N

s AEY B el A5

i - M 71dE UehlEe A
¢ AES dehiE A%
ol9} & WMoz AMETE YA Ale]E BN

WIPCT i) &
A (Average Work In Process
Inventory: WIPnvs)g A& B7IAEAZ
A7HCost of Goods Manufactured: COGM;)
of g uE2H S, HAF DA Aol
E}4d (Finished Goods Cycle Time: FGCTu) %
H HAEF A i(Average Finished Goods
Inventory: FGlnvs) g A= AFEL7t
(Cost of Goods Sold: COGSsell wigh vj&2
w SA st

(Work In Process Cycle Time:
B ATE A

, ) _ WIPhv,; , _ FGhw,,
WIPCLa = Foear,, » F¢¢T = Tocs,
3.1.2 Afo]Z Eole] WEgal

23 A7E Solo] Alo|Z BlIS MEAIE
gdoz 224 Wes 4 74 Jqe dyz
B SUAM, AZAAEANE o &dd TS

Az sFiod &8 74
£(Gross Margin Ratio: GMe)e A ZvfEd
(Sales: SsiolM AFvlEH7HCost of Goods
Sold: COGSsi& A3k vi&FoldE AF W=
A7kl dist v E2H Fojstn ZH e

i td= W&

3_0] gl
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g - g3

‘Svszt COGSslt
COGS,

sit

GM,, =

AzxY sl £ 719 19 dE A%
(Capital Intensity: Cli)e Z3%AHGross
Fixed Assets: GFAsi)< Ha M1 (Average
Inventory: /nvsy) 8t FRAAAES Fo tigh v
24 ST, &, ARASEE 719 4
g AR F 3 ate] AAsa e AxE 9y
Ela=g

GFA,,
v, + GFA,

Cly =

AxD sHEol &3 719 9o dE FYAEd
&E (Input-Output Ratio: [Plg or [02:4)&
AF Ed7ke 44 971%A 24 & (Total Manu-
facturing Costs: TMCs)# F71AEFAZH7}
(Cost of Goods Manufactured: COGM)ol| o
g ulEEA ST

- COGS,, ~_ _coaGgs,
L = e 1024 = Fpaar
3.2 Xgel

AZEN ol8d ARE FRYAAE
oﬂﬁ xﬂ%é}é 71?3 B Mo}%é TS2000%

FE 200297449 2270d
Xﬂrxﬂ Z}‘E ?‘1 FAEAMT, e A
ER71E S EFIYEF(Korean Standard
Industrial Classification: KSIC)el wh&Fol
71zt AzxdE E49 Wz A,
ER SRRl Vlzet] Alxde 140 FROR
TESHAT

Azdel TFE F 2378 F& 48570 7199 #
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MEHEE 23 Alo|Z Bt St Ut AT IY HMEY WXtz B
28 YAAE g5y, gdgd 2 JFd 9 AAFEAH =TS 5 1998). YA, A 3949
& Mo g4 4 gle HdAEE FAEY AARE AN F 570 olate] 713 3ketn o
AR, o7y rEoR g Bghdet 71gle dlof T FEe sAes §4s @ R He #
He 4o &89 4 glezmz AARAY. & 9 ARE T 7] B e AR B E
A, 19819 5E 2002370219 717 5 6d o] o2 F¥etd ERSIHT JlEF ARy RFEoR
e} d&He ARE TR Rote 714 AlA SR gl 5HE 71Fo] EAlste Alo] of
At ole AAEAREAN UE AL dHoHE YRR, o9 BAE Fort aFEd. HFAHL
st g7 wEe] FAFE AN, 4 Az 2 N o] &H AdaEe F 140 FE 27670
GAE AtelE ol diald Aa-d a8 (Box- 7199 3957/ dxe ARE xEstn dz, ¢
Whiskers Plot)& 53l 39 o34 (Extreme 7199 ¥4 717+ HFHoZ 14 4530|940t
Outlier) & WHata, ol& Efd 7|99 dolHE A Y = Ax sEAEe AbdE &
(E 2) MFHES 0|83l0{ ZHE Alo|Z EIUS Zt chAlY Qof St
wa] %Xﬂi ‘&zﬂ *ﬂ:}i %}f! %XHE ‘?!zﬂ
rve  |ipal AR | deeey | aeesn
A A - S
719 ik a3 ik a3 ik A3
SHEE A2Y 15 10.0472* 10.0221 10.0070 ]0.0082 | 0.0374* |0.0220
AFAE AR 19 10.1123 ]0.0612 | 0.0860"* |0.0878 | 0.0867 |0.0461
EAYE 2 nAE A2 9 10.0896 |0.0640 {0.0426 10.0244 |0.1673** |0.1421
Hx Fol U FolAF Az 13 10.0691 10.0364 | 0.0057* |0.0069 |0.0524 |0.0268
338 2 SAE AR 62 10.1230 (0.0697 | 0.0364 [0.031310.0990 |0.0542
5 2 ZgAEAE A2y 12 10.0513 |0.0296 |0.0187 10.0144 10.0635 {0.0216
H| G435 Az 17 10.1102 10.0584 {0.0228 10.0202 | 0.0594 |0.0561
AL gty 20 10.0754 [0.0378 | 0.0270 |0.0210 | 0.0569 ]0.0299
ZYHIEAE A2 8 10.1466™ 10.0707 | 0.0512 10.0331 10.1023 |0.0656
1A 2 A Az 10 [0.0999 0.0815|0.0763 0.0646 | 0.1084 |0.0592
AANA D A7) HEAA Az 14 10.0664 10.0500 |0.0409 |0.0221 | 0.0507 0.0232
BAREE, 4, 2% 2 B Alxg 28 10.1034 10.0692 ] 0.0453 |0.0301 | 0.0627 0.0420
AE2 4 Eddy Az 25 10.0738 [0.0629 | 0.0268 10.0282 |0.0386 |0.0308
7)€k Az 24 10.0966 ]0.0681 | 0.0547 [0.0545|0.0738 |0.0516
Azg AA 276 10.0963 10.0660 | 0.0384 10.0433 | 0.0751 10.0581
F) T AT Ao B
o FA Aol EYL
o9 - A(year).
AURAT 533 HeE 20044 128 1655
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Squares Dummy Variables: LSDV)& B53 tgog olgd Adhs of9A Azlsivhe|
Ao &8ss ot & 2y APY et nFIARYH Q%Eﬂrﬁﬁé&i A T
< vlasy] da Aedgol Fdatthe AT & 4 Stk P EAARYL FFgel nAHHUG
(B 3) Yutdol Meey DHaney SHEFNRHe| Mz chid Mty b|n
F Test 4% Hausman Test 4%
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F & p @ m p %
A7 A 3b.72 <.0001* 32.46 <.0001*
HFE A 70.56 <.0001* 18.28 0.0011*
A F DA 37.53 <.0001* 53.56 <.0001*
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A4 @A AZE 24 FAE @A
AzY ¥ 5 > >
Fag|p# | R \F&| p% | B [ FR| p%& | R

+HEF AXY 14.07| <.0001% | 0.704 | 20.76 { <.0001* | 0.778 | 24.10| <.0001* | 0.803
AAE Az 15.35]<.0001* | 0.738 [40.18 1 <.0001* | 0.881 | 8.00|<.0001* }0.595
FAE 9 BaAE A2y 3.25]<.0001% | 0.547 [ 10.32| <.0001* | 0.793 | 19.67 | <.0001* | 0.879
B2 Fol 4 FolAF AXY 7.53]<.0001* 10,721 | 31.17{ <.0001" { 0.914 { 15.33 [ <.0001* | 0.840
38 3 A Az 39.81|<.0001* | 0.797 | 63.50 } <.0001" | 0.863 | 46.82|<.0001* |0.822
27 9 ZG2EAF ARy 13.621<.0001* | 0.817 | 13.12] <.0001* | 0.811 | 7.521<.0001" |0.711
HE43EAF A2 25.80(<.0001* | 0.820 {30.61 | <.0001" | 0.843 | 39.95|<.0001* |0.876
AR 549 20.70 | <.0001" | 0.796 | 42.41 | <.0001" { 0.889 | 16.04|<.0001" }0.751
2UEEAE Az 9.31]<.0001* | 0.784 | 30.81 | <.0001* | 0.923 | 22.54 | <.0001* | 0.898
1A % e Az 11.60 | <.0001* | 0.768 | 10.25 | <.0001* | 0.746 | 13.95|<.0001* |{0.799
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AzY A4 46,811 <,0001" 1 0.793 | 88.82 | <.0001" | 0.879 { 51.97]<.0001* {0.810
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ANE - M - 2Ry
(E 6) w4 &7 & FE chllg Ado] 2Mx U SoM HX A1}
4 T Er A F9dE | FUaz
- SRR A AEE] HWEEQ
2 ) 0.0279 ~1.0630 0.2836 -
A5 oA FAA S
p 3 0.0395" <.0001° <.0001° -
27 - 11411 -0.2206 -
ATE oA ——L . -
p 3 - <.0001 0.0045 -
2 A% - -1.1742 ~0.7621 0.3991
A E B 2T ;
o & - <.0001° <.0001* 0.0088
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oz AolZ By 24239 WAL TP
2, @AEE BeE) 94 98 £k dE
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A Se 53 AolZ B 3R ABHgT  2dSe) AEAE BARoEA o2 B
2 28992 Agead NDFAF W@ ng A 5 YeAE B
S Bz stk Wed 7 whe Az
el 2EE ol gete vz,
(£ 7) NXE Taiet 2t ol ARl
Ll FAx (B Z2FH} t & p &
log RMCT -0.01119 0.00212 -5.29 <.0001"
log WIPCT -0.01170 0.00379 -3.08 0.0021*
log FGCT -0.00500 0.00249 -2.01 0.0444*
log GM -0.01203 0.00239 -5.03 <.0001*
log CI 0.00871 0.00042 20.82 <.0001*
log IO’ 0.00139 0.00039 3.60 0.0003*
log 10° 0.00060 0.00034 1.76 0.0778
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A Study on the Measurement of Cycle Time using
Financial Data: Panel Data Analysis of Domestic
Manufacturing Industry

Sunghyun Kwon - Kilsun Kim - Kookjae Hwang*

Abstract

As manufacturing firms in today's environment have involved more and more in time-
based competition, an ability to manage and allocate cycle time efficiently becomes one of
core competencies for the firms. However the absence of appropriate measurement and
evaluation tools for cycle time prevents firms from actively utilizing the notion of cycle
time as a performance measure. Furthermore, since no extant research provides sound
explanation of factors that systematically influence the measured cycle time, it is
important to identify and understand the factors to make sound managerial judgments on
inter- and intra-firm comparisons and consequent improvement of cycle time.

The purposes of present study are to develop a model of cycle time measurement using
publicly available financial data and to identify non-operational factors that systematically
influence the measure cycle time, which enables managers performance evaluation,
competitive benchmarking, and effective managerial decision making processes with respect
to cycle time performance. In the current study, we have utilized a panel of financial data
for domestic manufacturing firms through the periods of 1981-2002, and generated the
following results. First, a model of cycle time measurement using financial data is
proposed. Second, we identify non-operational factors such as gross margin ratio, capital
intensity, and input-output ratio that systematically influence the measured cycle time,
and show that the proposed model per se has some inherent limits to be used as a sound
operational measure of cycle time. Third, we also propose an adjusted measure of cycle

time which takes into account of the effect of the factors on cycle time measurement, and

* College of Business Administration, Sogang University. S. Korea.
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show through case analyses how the adjusted measure can be used to make within-firm
analyses and between-firms comparisons of cycle time. Our results show that the overall
cycle time performance is deteriorating over the past 20 years, which is consistent with
the results from other researches: Kekre and Srinivasan (199), Rajagopalan and Malhotra
(2001), Gaur et al. (2004), and Ginter and La Londe (2004). Reasons include increased
product variety, shorter product life cycle, increasing degree of global outsourcing that
leads to longer manufacturing cycle time, and the increased degree of complexity in supply
chain network.

Some of the limits encountered during the course of the current study include the
methodological limits that are known to exist in panel data analyses, reliability and
consistency of accounting policies across firms, the use of fixed effect model that prevents
us from understanding variance that could possibly be explained by the time and firm
specific variables, and lack of more detail analyses to understand the differences across
industry sectors.

Based the limits addressed, the current study shed some lights on the directions for the
future research. First, to make our model more useful in practice, it is necessary to verify
the directional consistency between the results from the model and the observations from
the industry in terms of actual cycle time. The theoretically verified consistency will
provide more concrete support for the use of the model. Second, using the model, one can
study how the operational improvements and changes initiated by managers can be linked
to actual improvement of cycle time. Thus, one can systematically track the effectiveness
of cycle time improvement programs using financial data. Third, while the current study
employed time and firm specific effects as fixed effects in the model, one can study the
factors that influence the changes in firm and time specific effects. Furthermore. one can
identify other significant non-operational factors to be included in the model that influence
the cycle time performance. Last, similar studies can be done to understand the
differences among industry sectors, and can also be extended to non-manufacturing sectors

such as distribution and retail industries.

Key words: Production and Operations Management, Cycle Time, Panel Data Analysis,
Time-Based Competition
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