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B oAFE ity EMox g AlgstE 71E#-nlolo] 32 (Kaplan-Meier Estimator) & AAAIS k], AMu]A~z
2o Mul2de Al2El(service delivery system) #Al &olgt W &2 AAStE L:ILO]‘“/}. £ AFA AAsE
WHEL Mu] A2 3E] (service operations management) ¥oke] FH HIWH & U (multi-dimension) %
Aol BgtAol A o7 Mu| 244 (service attribute) S IHetahe Zo] ohd, *1“]*1\1‘% Al 28l ] Aul A

(service encounter)olld] o] x| Zdh= MU A& (service attribute) & A48 4= St} Mu|AdE Alxs] B
WHEY B3 AESE 540F tholoE g A&sle] Al AFstdirt. & AT AxYel 2 4
fohs Alzdll A2 (system approach) & Z2A~ EESHprocess modularity) W@ Au|adg$ vhet

FAlo: AH 2 A2, FRER-vlelof 3R], AuI2AA, AT, AR

M2 A 2 A Qe s AEAE B e g
AZE EAIE 2 E 4 glofok gtk (Park, Park
and Dessouky, 2013). & Au|2Ag A]xEH]

] ~7 % (service management)ol 1o AJH| ALAZ AU 24 S 71202 AP, o8 &
rzAe Ag MAste AR S AAShe 8 & 1A SFAERS © /‘]Zloﬂ iﬂﬁ]ﬂ_‘li Hhed &
A AU 24, S Mul D Al 2gle] Al F Qlojof 1 F£FY AfH|~ Alzglole} &
A A ZE ols A H]’“‘“(servme attribute)®]  F stk o|& A= AfH|~ 31«] Ar| &4
A e FHoR ste AuagLale] 7127t (dE W #34, "]ﬂ’“ g ) FEE U
"ot (Karppinen, Seppanen and Huiskonen, 3 Bglzl o7 wpolsle AdA Blojy, Au| A8 A
2014). AH|2Ag /\] 2l (service delivery system) = 7IEo 2 A Z:é?/‘é% A £ de FFA
AAZE odl & olfre, thdd 149 FAE 55 BF7pdHel dasith Au|az2a u 7te] 4
How olE ]°1°1C at7] wZolth(A ] - ok AEE A BElet] fEiM e AR|adE A
T, 2009). mEbA & FEY MG AlaEls 28l ik EA40] F83HH (Vargo and Lusch,
AAsE] AsiA e Au|azz] o] "W]/\Z“*(semce 2004), ol AsiM = Mu|2=EH S AAHCE &
encounter) & HEsHA Fotd ¢ glojo g, & AE F gl W Eo] FesT(E - A8 -
zZx&09: 2016. 8. 9 ™Y (14 2017. 1. 9) ARE™Y: 2017, 1. 23
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sg40z sekhe a7 ¢ 4 9
(Parasuraman, Zeithaml and Berry, 1988;
Barnes and Vidgen, 2001). ©]# 3 HZWHo
A2 AN 20 Ak 7S
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= g9de] oA udo] At Mu|AFA, AH5AE Febsle AT AAES AdY ME
IS S A AS guigth = A A - B-(2009) = M 2HE Al 2E Aol 1A
H 241G A 2859 #ele Mu|a&A o] SAET] o ASAQ Fofr}t FHLTY] SHAQ F5AE
ofd, AH|2FA- AN 1S diste TREY A% & FEst, AHI2ARE FHH R WAt
A ARHE #e ¥ = A&, 2014). 2 AFeeh. & ATE 24 A2 -] b £
AN AH| 2 o] &ate AH| 2 oA teket AT dEk AR S AAE = e ARl2A
A7 8 A@eh(Park et al., 2013). 3HAIRF & Al2E FA WP ES A Sk dTolt
SERVQUAL(Parasuraman et al., 1988)3 (B D& Ar|2dg Alzdl Ade E43 A9
2 MulagAd g dste A (multi- ATE AFEd Holth, Muladg AJxEld] #3
dimensional) 7|¥te] AFoA =, Az Mulx~  APAFEY 5AE HH, 1. AMH|2HE A 2H9
AR o] A ztske AH71E Ee MHlag Z&Ao] AuadAd nxe & #FATF(T:
Ao WEAd thal] ztels A gko] th. & AH] Lodorfos et al., 2015; Redding, 2014; A &%
szAo] Bfata Qe AMUAEES §34, A8l ¢, 2013; SHBE - £FS, 1999), 2. AH|adY
4, A, 3R, e ToE UM B AH] ARl E4 & 7INte R dhe =7F 3 Wzt 719) A A

= =
SAA A A0 AZSE A S WE o B $PHS ANSHE AT (1T Moodie-Dyer
q

H
e Fotet 4 gl et al., 2014; Brophy et al., 2014: Visintin
(g 13 Zo] Mulazdg Al2ele Mu] 243 et al., 2014: A€35, 2015: #4354, 2015 ¢k=
< 7|wte 2 7haslste] 4818 4 gt (Park et ZF, 2000), 3. Au]2AdE A|AE S 7]Hto R AR

al., 2013: Park, Kim, Park and Agarwal, 7} Al 2" S FEEe AT Karppinen et al.,

2016). Mu|2dg Al2Ele] Aisle a2 F4 2014: &3% - 4715 2014: 343 ¢, 2013:
ol thies £3t S Mujagdor e 4= 91 A% 9], 2005) 2 FE3ste] gotet & gl

om o]Yg MulagHe] FEE HEAH| 29 T A, ARl A aEe] FEAJo] A aEA
< ggts] PEE £ Qe EAL T o) fE A of A& gkl ek HPAT(1)E AYgsiAd
H AR vt AEstE MU 27]ES BR3 $U99Y Redding(2014)& Mu]l2dd Al 28-S 93 A
ol Wjxlxlo] 97| W&otk wE Mujagde T & A A BH(MuaAEge] B J)Edge] &
o] ket AU AAALSFE gatd F4]9] Ay] A, AEAdEY AdlM g F e =F

T ESn k)

(a7 1) MH|ATE 7|8te| AMH|AME AJAE

=
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(1) ME|ATE AL W7

AT i A e —~ =
A+ W i e A U= - AFFA =7
Lodorfos et al. 54 A A A=A AT, TP 244 g3 434, =
(2015) S AL | 49 5gH, ZRAS Bl 284
) h=ks! Service MuladEke] Bx ) VledEe dEly, AE
Redding(2014) : AT house® Akl A4
I
. Az Ag, g, uesg, Bl
AEg 9(2013) | ZAE g SEM 24
BT - HES 5 Az =3 o
ZA a9y} #3 29l
(1999) pe | 97 | amwa |7 o el
Moodie-Dyer et PN AL B Age] Wl A wks Algld AY, &
al.(2014) Ao AT 23 He, A5 A
Brophy et al. LI ARl B AMAs, BXOF FAAR, 9
(2014) Aol AT Fdlo|H 9] &
Visintin et al. gz | ASA DES du|EE 2o g|sEl, ouEE
(2014) +F i WA 7 A ZE &R ] AlZE -
- TT Al A4, dA9 24, Alzd", oYg, A
483(2015) Az | Az FGI ol
o}z 3 At FEA =54 YA FE&A 3
oF=2F(2000) AJH] 2~ e WAEA STEA, 394, 384, ANEx
sz Cach ALl oaMula | B Fu, BAE B 53 &
SRR | | ez | Awwy | A4 sed g,
Karppinen et al. g Al ) AELA AZ/Z2A A TA,
(2014) 7o} i Z2AA A, B
45 -5 znlE | Al [oTAlP|E | MH|27]5e 4%
(2014) i AT+ go] A7 NAE M|z AA, FRAH 2~
- 54 Al Mu 229 | TCP/IP Z2EZ 78 &g g97)6k o m
UBE AR | nq | a7 | delde 4 | o zaew Aw
g0 | am | TIEER _
TA% 91(2005) jeve g LRy oty #Zl FIAL Al AA S
“H v /\]_/_‘.E‘ﬂ },‘—j_ﬁ]

cture Equation Modeling), IoT(Internet of Things),
artificial method)

Note. DES(Discrete Event Simulation), SEM(Str
A: Multi-Matrix-Driven Process, 19124

—~

Tool: service house) Sl
conceptual paper)E At WHES]
3}
=

822 /R(Burls, 5% 59, H €5,

(
(
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MESSE B8 MulATT Alag] 24 WHE A2
o] zAo digh A, 249 F&Y, TEAA 29 £e), Fud gEFEY T, FET A
#elo B84, AF Aol AR|2aFAd vAs  H2AY), WEe A (AR 93 HhE 4
Fgko] el s& AR AE AR st YAA < 4 Jvka ST Brophy et al.(2014)2 A
AT S B3l et &G 9(2013)= sFHA o] BFG 5 G FAE R,
FAEE o] &3l Aol de SHAE WeR  AuaAdG Alzg 7)wke] Ao FTjulo]d B
Mul g4 2919 A F7bd #ek dFE 28 g5 AAeTh o & VW RE 35 Xq-“r«l o%
sttt Ve A4 A4 SERVQUAL & 5 HH]* Alzgol dis) Ard s, SEIF,
(Parasuraman et al., 1988)¢] 41¥4d, dl-§4, FHARE, 19, AUolE9 Ao tigk F A
Y, e Aeeiy, R J32A A AAR H l‘i%“ gl s A s Vlslntln
& Zzote] ZAE AH| 28] 541 HIthHSl A1 et al.(2014)2 FaAt&de 29 719 2 A%z
24 Alxgle BEAS ket Bo® g 2, S AVIAIY 249 gig §3 oARE "1‘ﬂixd
- #5E5(1999)2 58 S FeRE Al g A2E] 7R o] ak-Ad AlE g o] A (Discrete-
7199 AR, Au|add Alzadl A% aRlo] v event simulation)= 3l A8k AFHE
ARG AE dFs ﬁJr‘i} Atk Apladd o A A ATIA%E TR -?335‘}% FF+F

O~

291 (A 259, A
193/ 347143 %
R ES SR P

4, Aoz TRl A5

A%, ZE5A/20E3 A19F) 3te] Aol dial shet
st
T WA Auadg AxES suog @) 9

U2 719 Ao #e WS AAshE dFH (1)
o]t}. Moodie-Dyer et al.(2014)& A}y A2

g Aol (autism spectrum disorder)E 7 19
N 7o B2 - HaAE oz Y A 9ALg]

E A (financial resources)), 34 whe(3
A M, BEE) ) ALEE A D (e 2hAas)
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<= Adgston, A4 A%
Land Forces Application) 714
o] FBAE o] FE 22 2 =EY

B EAIZE, SHAIRE, LA Ve R 7}
steltt. ME35(2015) = =
H|2) o] MulAdeg AAE ¥ 7R B, § ¥4
BONESE B34, Aulaew, BARE A
AA <} é@(z‘ﬂ‘ﬂm At 3718, 8RS
A& F), A" OPE AL
s3 FE ot FEI{ F), AAeF (%
A, O]%Z]% A, 2YEE

7—]1:1})\1_/] _4
4@7&, ‘1{}%’4%91 3% 398 240299

. FUEE i 2UHE 59 o8 Hriatd
7o g x| ae] A Al 2ElE RSk
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ArsEH. & 2 /AR dg T dA 2.2 HERA - FEE2H00[0] FA|

ElEE Fo]7] fal A& 847 S
7Rk 2 FEAt AERA] NHe] ek gdd o AZEA (Survival analysis: SA) £& 2134
3 LZE AN st X (Reliability analysis: RA)S EAg] 3t
FOE MH|2dG A2Elg 7Hte g AE7) Al wobE old A%, d & AT (SA: Al RA
28-S #3535k AF(I)eolt}. Karppinen et al. AF Ee Alzg)o] 54 ZE(SA: AP, RA: 1L
(2014)& FxAo] g Auladg Azl & Aol B2a7|7kA 9] Albs M5 AW
AH A4H(decentralized production)® @<= olt}, o] AETAL ofgEA Hoko AT
T, ZF dAd gt 54 gofehs AR AT g o] 2 AMEHE BAEA U
TE AgstA o, F4F - $718(2014) 2t o, AT Y] Fope] An|ghe]df
E ddule AF AE 35 Alzgd gig 4AE dvdo g AgHE AN & £ Y. F
Ak Aujade FUE 719k [oTACIESlel A vplEE A2 A7 tidto] AlgiEnto] ofd 77
A ATE APty Au|2=dG AlzE 7]hke] AlzEl g AlFe] 2 e et & gt
Aul2g&g el ek dis) Aulav)se #AY, A - AlE - Al2Ele Dok o A ALS R
AAE Au|ze] A, FHAMUIAE ANSET. de7t? FFolu Alaglo]l Al ARE A
A4S €(2013)= A AdedA 9 F<1 dA 17 glo] depyg o#l 7|3t 2719 HeE #AE
Al Mulze] Bz} ZREZS A 7B A2 F A7 tig #40] Jhsstth AAl mUR
Y, & TCP/IP Z2EZ 7|, &g $+7]dh, (Minitab)olghks BAIEA A7AdA e L
dlole] 22-g5 7Hto g ERate] MulaAg o EE(EASAG/AAEE) AN TS AT
OJHEE A5 AT & e W& Atatd o A&l 714 Ee AHgn 22 /A& o
o Eo2 &A% €(2005) € Mu|~FdS B &9 AdS 53l doAle A5 7 51 (lifetime)
& 4 e olgdul A7l FHAY AlxEl ANt o g8 AT $ e A Wit E -
& AN 5 7129 A7) vhe A ade Al 24 - 45, 2010). ARY BP0 18 A
AE she] Alzgle] 538 4 e Azde A E2NdME SEAS(AE B9 o $AE tde
Attt FEE FRAE Al~Ele she] Ao 2 B4 B 855 AFT o, oF S A
MPLS(Multiprotocol Label Switching) 7]%Fe] olo] gto & 9lgt Apgo] ol wEAladl] 2|3t
L2 VPN(Layer 2 Virtual Private Network) Al A ARE BAE § e i E| =
Ayl Zeju|g gEju|to] Aulx 2 TDM(Time  3tth. & AWkl BAEA A= Al <sfotets W
Division Multiplexing) H-&3]4 Mu|AE FA| FE 249 A F de AHE Ad A
o AFe + U] 71EY olfull Al&HeM= 7 olTH(o]FE - o]5Y, 2012). o] AH|2=HE A
A5 UAd =2 A AFetH, 1 FHY A 27 tig A E 48T F Yk S uo] B
AIZE AR 25 AFE 5 dvka AFstit € AH2AE A 2EE o] 8 FE AT, 18
2 & aAo] EAY ke Aotk o] 2
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AEE) tgt 71Eg-vlolo] FHA R t; o]
AMA AE =

(D7 BE=7t FAEHE A
Binary Data), AF¢dt Al 5 dig & wi(
H2G - (1)l A EREESE Ao ) AESS
S(t)ell gt FASAFHA

AR EE)E |3t & =T on
Au)| ARG A AEQ] A Qa

= i 1l =
o IRkl FHE R -vlolo] FAHA S

S(t)=Pr(T>t) (2)
Fit)=Pr(T<1t) (3)
=1-5(¢)

A& (survival function)E 4 (2) 2 <&
) AFAE X3k (lifetime distribution function)

E4(3)0z 32 % gt

HAASIT Haed M2z 20174 4¥

i
rE
)
|o
frtl
w2
2
I

—_
S
£
[@p]
e
-5
—_
[
fuf
N
rlo
o,

S#)=Pr(T>T) (6)
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Methodology Design for Analyzing Service Delivery Systems
using Survival Function®

Geun-wan Park** - Kwangtae Park™**

Abstract

We propose a methodology design for quantitatively analyzing service delivery systems of
service organizations. The methodology design is developed by applying Kaplan-Meier estimator
of survival analysis. We carry out sensitivity analysis through statistical significance test for
survival function and hazard function considering different groups. We also consider the
characteristics of viability in censored data.

In order to test the validity of proposed methodology design of service delivery systems we
apply it to Korean Hospital of Oriental Medicine focused on a diet. Case analysis of Korean
Hospital is done considering fundamental categorization and content categorization. Fundamental
categorization is classified into patient type (new patients and returning patients) and age
group (20s, 30s, and 40s) and content categorization is classified into intention to recommend
others and revisit Intention.

We find as a result that there is a significant difference in the survival function and hazard
function for new patients and returning patients. We also show the significant difference among
age groups. Survival function of returning patients is lower than that of new patients. Hazard
function of returning patients increases rapidly compared to that of new patients as patients
move to the end of stages of service delivery systems.

Result shows that the survival function of new patients decreases significantly at SEq

(schedule for revisit) and survival function for returning patients decreases significantly at SEsg

*  This work was supported by the National Research Foundation of Korea Grant funded by the Korean Government

(NRF-2013S1A5B5A07048875)
Part-Time Lecturer, Division of Business Administration at Hanyang University(ERICA), First Author
Professor, Korea University Business School, Corresponding Author
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(medical bill). For Hazard function, returning patients show the greatest increase at SEig
(oriental medicine delivery) and new patients show the greatest increase at SEg (schedule for
revisit). The greatest change in survival function is found in 40s and then the second greatest
change is in 20s. The greatest decrease in survival function is shown at SE3 (medical waiting
time) for 40s and at SEg (Medical bill) for 20s. For Hazard function, the greatest increase is
seen at SEg (schedule for revisit) for 40s and at SEjo (oriental medicine delivery) for 20s.

For revisit intention of content categorization, survival function graph shows a substantial
decrease at SEj3 (medical waiting time), SEg (schedule for revisit), and SEs (medical bill). For
intention to recommend others, there is immense decrease at SEs (medical treatment) and SEsg
(medical bill) for survival rate.

We, in this research, focus on process approach not on multi-dimensional service attributes in
analyzing service delivery systems. We present a methodology design for quantitative analysis
of service delivery systems. Our results allow service organization to evaluate its service level

at each service stage and propose strategic guideline for its improvement.

Key words: Service Delivery Systems, Kaplan—-Meier Estimator, Service Encounter, Survival

Function, Survival Analysis
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