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The Information Distortion, Overstock and Stock-out Caused by the
Budgetary Process in the Logistic Support

Junoh Lim - Chong Goo Park

Unused spare parts of military equipments which have been kept in the warehouse for a long term have been
recognized as wasting of defense budget which also decreased people’s confidence in the field of national
defence. It is known that overstock is caused by information distortion and bullwhip effect from downstream to
upstream in the logistic support as is like business cases. After upgrading the logistic information system, it is
possible for Army Logistics Command(ALC) to know demand information of end-user which is the key factor
to reduce bullwhip effect. However, inventory is still overstocked and stock-out at the same time. Previous studies
have not accounted for these phenomenons and have mainly focused on forecasting inventory level instead of
budgetary process(budget period, PROLT, ASL/N-ASL). Thus, this study focuses on the information distortion,
overstock and stock-out which caused by budgetary process in the logistic support with system dynamics and

simulation.

Keywords :  bullwhip effect, overstock, stock-out, budgetary process, system dynamics, simulation
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P71 9o, 2-04H4] ARIES ol7] Sfd)

HEAAE WAkl HEA AR ofsf 40
ARl Etskal A opdRdiE A Zagh
el HAlo] WFEA) SReri AZelaL itk 4
s 299 VRS WA oA REo ot
(Information distortion)@} L& 213t A& & 7K Bullwhip
effec) 2 AQF AA| LQgF W} BEEa oo wzt
A o 23pA3l(overstock) 7| HAYSAL, AR E
= Al e dago] SE5] AMEA] XSt &
sofl4] AT E(stock-out) o] AT T4l
F&0] AARE WS Agn7bsEe] 9% AL &
Ao me AEFHEAO] ot9gkE WXt Dumond et
al,, 2001; Choi, 2002). B2 4~Q22 HZ317] o)A
ol ite] Sofo] FasiA|nt ofy] offE iH] F
ARl et 212 o2j9) Melck A, 2011)
wjebq ol oAk EREHOE ALgERE o] A%l
wojof gt

ulge AZA olF 4| (Logistic support
system)oll ] Selsde] QB 2ol G
AL chopet 2w Bajele] FFAoR AgHolY
A mRoz ARzuAE SA] et AN
AAEFATH Army Inventory, 2001; Dumond et al., 2001).
AR St T2 Aalpio] gt oSl A
TS FL Utk RS QIR s e Rkt
o] 2} & oAk (Budgetary process)o|2h=
7F QIARE 71E9] AtolAle AA| Bl FA Asith

whebA 2 AT HAL o] A LA A A
Hop 284 Al e is 2d9S 99 ditagat
Betsto] WA 4 ol +a4ne| Ry 23
7 AR ol AlLHHel A4S Axjsh A
olt}. ol& ffal Ao TAT Y AT}, A UAA
NA Y] =R HTA, dlite] 2ol thet o]24 ks A
A5t A28 Tholufels o] &} gaol4l 7HE 5
il elitabrgol ghaate] Al dA|A el wA= FA 2l
Fe PASIT A ANRE EFITA 7
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2.1 :QXHo| Y= u} ™ Fa}

2

1) TRHR2,. (2015, 9. 9). “i, 236009} AT) 48| L&E 10d o]4
o] ol et

@D == o|Msts| =2

TR EO| g=tof ofgt P A= AFS] HAHTE
ZHRLf|A AL 7R o]2= FaARES(Supply
chain)ol| A  &}¢]uhfxRetail seller)e] AlA] ek
(Salse)2} AF$}5-AHSupplier)®] A 25EE7HOrder) o]
WRASE= A a19] x}o|(Variance)E LSt (Lee et al.,
1997). Lee et al.(1997)2 =2 4= gjro] 21918 the
3} o] 47p2 BEsier) 1) Aok solu
2] 428 A H %] 2]7HDemand signal processing) A EHE
I-331A] Qdal AlA| 4@ W} wo] dl&(Double forecasting)
ske 4% 2) AgiEEel At 53 W e
(Rationing game)©o| HAYSH=t] ol a2} &5
SRE 8 Zaghoh 28ty Ftehe A9, 3) 5t
A £ Aol AarE FobA F=Z(Order
batching)dh= 730l lo] A4 Aol =kl Al
AQFFRTE Wolx] = 49, 4) 712 F(Price variation)
o] Asithy, b= AartAe] W wf HagrHct
ol =TSt B A9 o=@ dol WSk A9l
SaAt Bog Z4ps PRavh=s 37 vERdeh

olggt 4RO -2 FFFAet shelutizt
7} A% AR HfA ROl F-f{(Information sharing) S
ol A FIOZH A9EaAte] Aarttax(Inventory
reduction)@} H]-8-7F4(Cost reduction)?] &1/} BHAYs}H
= Ao 2 YEtiLee et al., 2000). )& HfErO 2 1]
A= A B2 8(Information flow)o] 24 2 IT
£ 4%3F ERP, ERPII, SCM 5 9] 7|HE& WAAl
of 2ot pdste] AR Hf R o) Fa o] gt
&7 =97t oA gom FFA HAL aiH

Y42 2o EZaT Qs A2A7IAL B8-S
975= Zo|thLee et al., 1997; Aviv, 2001-2007; Steckel
et al., 2004; Chen and Lee, 2009; Yao and Zhu, 2012).

Hhol Lee et al.(2010)2 35 dolA 574 H
olyz} AJFAH(Financial information)®] -&-&-of ojjst
A1E 55192 Torres?} Maltz(2010)= A|2~E] T}
o=} 2(System dynamics) ©|2-2 ©]-&3to] thetA &
Tl o dnt ZF DA oA AYeke gt
o ATA AFE o 2ALE Eiske A 2ok A
ARZo] PSS o whfskA] el A= 718
(Opportunity cost) = B Penalty)o] 2Rl H]-E&-
He} Aohs 42 WRth webs H82] HxdofA A
AE F2 Sole ARt A HuRHA)E
H 5= Zo] vigAlsiehar shelek. ¥gE(2010) = &
TgolA AT AE Bishe Ao] FHES HY

Sl pgolzaL sl
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TEXEAAA oMo s LMol YRR Euiiy & HuSEE 2N

2.2 PAXIYM +2FE0| YT
u2L 19984 AZA olF 20019 v] HARA

(GAO)®] 115 Bl AR BEAAEIAL
ArH=)S 451tk E3] UH-60, AH-64, CH-47
5o 47T Helo] saldeliggo] Ao X

!

A kol AR|7F A= o] FojR|A] kil AH|7HsEo]
70-80% A=Hfe] 2 o)A AL Slsielk W44
biso] AR whsh 214] 22 AlsiLong lead time)
bl R )2 Bt ojel AlER
9ot FEHSE T F4-8(Cannibalization) &
o2 <l3 Hulelele] EEAS AahA7Is
3o, Lee et al.(1997)0] A3 wllGAl
FAA e oA AZR e
S} Army Inventory, 2001). 1] S+
Al(Logistic Transformation)& E3f ¢J¢} 242 o
ALAA L) BARE sasiaAl sk B u
W ot Aok 1) Fedlibe) 29 LedATE
(AWCF, Army Working Capital Fund)oj|A] ©dzja17 ]+
(SSF, Single Stock Fund)©o.2 &AIga} FA|o A
7o WAE 24AR delsh s Ane) 249 7
AR A& =AM thetA| oto] of3t e
4513t 2) Ql7FAAHEE(ASL, Authorized stockage
list) AAE 48 WA Wlimo] nhe wholA] See)Rdel
7V 7120 W& & " (Dollar cost banding) 0.2
W8Tt Q7 EEROIRE 20%2] ElRdol XA
H7o] 80%E Ak ARA 2AAS Edz A
207 ol] 27} Ano| 25 ° Ago] 585 ol
THChoi, 2002). o5 B3l 7I&Eol= HIIZPAEES
(N-ASL, Non-authorized stockage list) & 371291 A1
£ BAohA A eSS Q7S S) st ¢
2 Spgur 22 Y BEFORN AINE EE A
Amzte] wE AurksE Ast A skt
(Girardini et al., 2003). 3) =<~ EAA(GCSS-A, Global
Combat Support System-Army)S 7fisto] At AH4E
7hA18K Asset visibility) S SIS Jeeu bR A AX
afo] AR R oo} A 2T 7 HAJof) ATHTRS
o = = AAE 23Tk (Army Inventory, 2001; Dumond
et al., 2001; Choi, 2002; Girardini et al., 2003).
o] A AT R Ao iRk = At
AR, 2450022 )] BAnsES 2
slo] TR AHARLEE 2aeAle] A BTaich
caojEase 2 4 Uk F4sdn aol
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APPSR EHaA A A ey s oS,
oL, /44 5(2013)2 st 2] AAAY
& 53 7RgAdel gt A8, AAJE- o 4dR(2014)
AR} §ALTE] 23 Bl o) 4
Aol Steky AH|S] ALl gt At
AR o5 Ao iR 2R LE Eo)7]
el =aeEat A A Ao 45 7Lk

vl o] B % S A BT SadZo
ojEs|He) a7t AA Wfshs 5 AT A
02 Bgsto Ry AniEe] os) WAk Ragg
AAsH=H Bils 28k=tl, ol o gaA AAE
the B2 oA Ao A7t vl gk 2ot
FAHOR DRI 2 5 k. 3, ALEE] 2
HE|E A5 o 2 e RtTiDumond et
al,, 2001). T3t 0|42 AR SA1 0 R AT
stolgel Balstel 713 AR Sagud
e 7HaA17) T we} B Hl 2AYE T4 o
% tHDumond et al., 2001; Choi, 2002). HFHo| §h=-2
AR FUE SR AR AOR W
g o kel 5408 Qlsf FRo ool Wt
o7t AjHom ek wehy o] saguel
gracl % shbm B wgsolol & Bavh gl
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2.3 oflato|2at Zofiitel £

ollxko]2(Budget theory)olsh ARlo] F=aL HiE
S A AWshs AAA ol&(Sin, 2007)22 V.O.
Key(1940)9] <ofjalo] 29] Ao{(The lack of a budgetary
theory)' oA AJ2kste] A4 ge|de] 24 e &
AF=0)(Lewis, 1952)9} ok} A4 2o 3
= © A7 (Wildavsky, 1979)2 W53l 45
oA T2 AT B84 SH3kE BiEE Fyd
AR ] A= = TAIRITE AT Aol
AArAR Y E gt moAd, A4t Fro ARjY, et
oA ZAHI§9 M} 59 o= FA|Ffof Hirlist
3(Lindblom, 1961), oAb 9] B4} B85 E0]
7] el A oihE 7IE(base) 02 ARt St
(£10%) oAkl A1 Fenno, 1966, Wildavsky,
1979). AA| Arkag e FAF9] 43 "4 4
o] T Uehh= 594 mego] Kot Aol §l
thPark, 1991).
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4= 2] fsl VSR v IS
TEeto] IZMAEES Akt o5d A8 dNEE
F7F HASial QAR Azt oSE AeEt
Zgiths Holok B3 3709 A4 7IM(teE,
olF L, HAAD)E Tl AT A5 285 ke
2 IPAREES ekl ARslor & AlurEs A
gtk Aol SHoRE 39 A5 A F od
A5 A AR deAL FEEER0] 3719 8
HEE WO R RSt 3] dibd e E AA o
A gk oA ke] Ag2]A 3ol RhgE T

3. 4=y 44

3.1 AJAE! Clo[LHTIA

A&E Hholufi ) 2(System dynamics)= cHGollA
S5 7] BRetar oozt BAE #4517 fl8f A
FH2(Industrial dynamics)o|gt HA & A|ZEQ]ch
(Forrester, 1958). 0|3 Az AA|- Ak5]- 7|94 5 TheF
ok Fofoll A Z-gEfo] ghom, 53] thefet E3F2 AL
TagolA olg] Was Afo]o] oakd] WAE A6k
g 93t 93-S 39 tKSterman, 2000; Kim, 2007,
Lee, et al., 2010; Lee and Jang, 2012; Noh et al., 2013;
Walrave and Raven, 2016). wabx] A|2AH] cho]ujg]A
= goate] 7ML Sle SRS A5oY 57
A 545 wHskaL ot ofy Wrte] F2Q

F&= olsfstedl 8 Aol

3.2 2¥4EA 712 H4E
S A AR Figure 13} o] "AA-pAL-
TAARARY Ay o] TRl g of IEK(Choi, 2002).

Aok AT At
A [ A 2 224 [ > Ab/ A

>
W Bg Bg

Fig. 1. Multi echelon logistic supply chain

Lee et al.(1997)0] A|AJgE Aj1o) A aTE Uo7
T Hojao] 4712] UL HL3f HH, 2010
AAS] R B4 AgAR e PR
st 2 glof ojef 4] Wiy ATt o] 7}
TAAL AR, At AL FEAA Q] AH] ]
$3) H7E Slof o2 ZIHTE B 4 3]

Mo
24

{0 ;E

o(l)r il

fet.

moll SFEE 93t HiEAIYS AT 2R Al
Hok E3 I sl ETEe Aee el ot B

@D =S o|Msts =2

A2gom AR A% RS 2ol
o 7Y 4 glovl Mol bIgERY 39 % 1
= 24k SR S el 49 5 g
of o ¥l A7 W) ez A= Aol AvtEr:
ESE A SHEE Al e shAl ¢ el
el Aol AuEe] utek P SelAY &
A 2 glef, ATAOR A - ARYAT, Lol 4
LA =0 471A] Y Aglo] HEHA| ¢F7] wizo]
Ao A EIhE A herki ¥ 4 ol v}
A shpe] AR TEsk} FRssi

SR epals A Aloke AsiAl olite] Hagt
gl oato]l 24 B HiEEE ol FEO ol
A¥gE 2 ok 59 WIS BYE 57 Mo |
dofl 18] 2EAZE 2dsl7] wizol o ®of g2 ¢
FEFES 29 el flS Zlolth wEbA ik
o] 23 xo] vAE Gere B4 Bash ook
EH vt AR vIRE o 23 S 2 A
R Aol gk BAE G oloiAof g,

ldagollA Eeabs ARt - WellAl skl
o] RS nlero 2 YRR} vl
F OB Eehal QUMAEES oS A850 o
MR ARG E LGSR D S
27} uigsta HQ bR EES Atk A5 2az
grgtet otk A7 - 22717HPROLT:
procurement lead time)< L&slo] 2E7|7Ho] 1 9]
Ael o) F-1dlef] SAEIAFRERS)E WS
13 vkt wf Fdo 2ojliks wigReh(SEF 412 &8

Slagge)

of

@ <RIk

- @ 2271700 W2

B T s G LT )
@ ASL, N-ASLAHE- 2t

Sk g |
R e okt Ga(REE)
EEEEE 2, OSTRf] 25t
Az

Fig. 2. Basic concept of procurement
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%k 27N A Qlok 5) HlIZAERS] At
2o tiet o AbA|oR §ick ofibA|ero] whAyE 7
HQIZPAGE5-E Algdol s oF4] ook ALk
o] WAy ol
Algdlold By HhAlE, 2/d2011)2] ik A
AT BEE 7| EO R Vensim 2L 23 L4
SFQIth & AtollA 7129 By} thE e okt
off w2 ST HIA ~ A} SHelEE A
~ AREAHRT) O A EFAIAES Ee] AP A
oty IA AT EES 137 =g 7= QI7HA
AEEA HRIZPAESS FHEste] 2= 13 37
o] EAFAS gk glon shelegraS W
Aol ozt AAl o' AarapEo] Ao =gt
W Aso . dATS Fohs WAOITHEf 415 &8
el TpAR ARARA, 2012). AlEEold 2
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Fig. 3. Simulation model of procurement

Table. 1. Equation of key variables

VAT S 34
EHLFAY R
IF THEN ELSE(Modulo(Time, o] A7])=1, MAX(0,integer((4]4-
PRI 412004 4 2334I Y
ASL -0 E)H0999) , 0)
// 47—*} AL = AGeH 2L AbE )
A7F AAREAEY)

IF THEN ELSE((AHEA-EY A
A AR Ai$E 0)

s

o
T

4

AEF OIS SIaE Aol b et 2
717& 1d ol '*A & tAfoR oAl 9 oAt
o] FAdstaict. o, VAR

-194 ZEZ %ie 717v0] 19 oAk E2o] glo] 14
o 7I7he FES AASIALE 27|70 dlAE7] Bk
dojd A AXxgo] Adufd + ok

Table. 2. Simulation scenario

VAT | oRERERY e I S
kR 19 o) i sy
ASL
117 11317]7]. ] OV‘]j phie 67H‘°ré]
:_5"_]_7\]{_._2 TS ( 0“30]/0) (*5%7]7‘}?_]‘?;)
; (%
N'ASL :_HLJ—YJ‘}K}H—”ZJ’ IIT:J OVB]j Ou'}\% (*5%7]7‘1_ E]___;‘;T)
AEdlold 482 I3 Datae %—IH}HI%‘HVJEH]

AQl *16d 349 7|5 b Agvle] QA E= vt
AR fEias garo R o}dt} Eot T2 T 5
2REE AlQlehal 4 7ls& HEthe E5= A5t
7] Floll EEE7F 1007 oY, 2/ F55 At
27 Aga8 darsilnt. 2E7ITe] A
57HL4 AAS O R Aadde A8t AlEsi,
Agrae Sid 88 vigeR *]"E-ﬁi", olsE,
HaAkso] 37 FATIMOR 288 55l 22
J&Wl AR EEE] sl At ghe ARt
AP AR, 2012; St 412 03] SEgRPEEAA).
PAREELS 880 WIHE e Sl
A AL BRI Bl B F5 =
ol B2 wus Ask e Bl AgERS] 5
EAE 98] Az vk 1K E5S Skl E
o Almay] A 2 HE] Baais vlaste] A
I Blskint. 7] F5of tigh AA| Data g2
Table 33} 7t}

Table. 3. PROLT and Application demand

ZEAAFAY(FAD

IF THEN ELSE(Modulo(Time, ] At 7] )=1 MAX(0,integer(%]
7]7H{L*A} A _Tl-’}—?— (ZFA A Dy Feell+z

N-ASL s U]‘g‘ )0999) , 0) /| E8AF AagE=0 1

731“% é’é(%ﬂwﬂi

IF THEN ELSE( (AREAH O A +3Feholn) g 8= Y

_/r\__g%]-;g , ovol_/r\__guw ())

A
84
2
2%

Y| VAR | 2R | A8 | d4
A ASL 354 0048 =
B ASL 486 0048 REEE
C NASL 5T 001 S
D NASL 47 001 HEEE
E NASL 38 0002 FEES

HesH mMus 20164 122 @EP
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4.1 ofAtabdof| e Zofio §ad

TR A AN =2 G} 2= AREAL
Hojo] oA H S m27] ujito] WSy Hok= o4t
prgoleh= Aatol| ofsf o)wahA] oiA WA, of ikt
9 54 & AR WA= A A 84
= SHE dAA Iz wheh Ak o Zof] W2 9F
o Aug g T ol gk Holoh lee et
al.(1997)0] A71gt 574 Aol Wol sl |4
AUX|3t) Figure 4a, 4ci= A, B#E59] 254 004
S UehlI glom, Figure 4c, 4d= S=9ubo] w2
TARY] 2T AAT 2977 E AR AaLe]
ke = 2 I

2

15

T ERM A

365 730 1095 1460 1825 2190 2555 2920 3285 3650
Time (Day)
[UUFOWH : AFS(ASL) ' ' ' v ' ' ' ' 1 '

(a) Stochastic demand of item A

°

SEA A . AS=(ASL)
EEroSEW ASSASL) -2

(b) ALC inventory change of item A

nnm

o 365 730 1095 1460 1825 2190 2555 2920 3285 3650
Time (Day)

Lo ww - BES(ASL)

(O) Stochastic demand of item B

40

30

20

FHATED - BES=(ASL)
EFQTET - BES(ASL) -2 2 2 2 2 2 2

(D) ALC inventory change of item B

Fig. 4. Demand and inventory changes of item A, B

StZAIg 0| M5tE| =2

A Be VHAERCR 2EQF AHA At &
Qo] oujEke Frte 29sly] wjio] ApESE WA

AdeEl(EAHAL AR ek BAglo] AA o' B
A 9 A& AAT = YA o ¥Eo] HEE
At AH-EEX] ¢F=t}. Figure 4a, 4collA] 1,825¢
o] = QHMY W7} WopR| AL QIAINE v o4k
B BEYE7] wfiZol oF 357 o] 7R W2 kol AL
AEE AR Qo) =3 2EV|Ito] dilEr|Eot 2
o] uf gk Hof| o W2 kS 2T Hbef glth A, B
T2 FYUT Y R E 7L QlSelE Etet
AL 2g7zke] 71 BEES] Ajargeego] o gk whebA
FQAE7L Hop HAlo ojatabgo] wgE 4 itk
e o] k& 29 ¢ S Aotk

T WA Q4= Feaks el A2 vRIZFAAE
= 2dsfjof gtk Folrt. HIIZ7PAARESS oF 20
ol F&EO0 2 A7M=a 7} HA WAYsE| ool LA
519] AREARRT) O] Aare] A2 5-8-51A] Pl AL
7} E3teto] Baghch ARSARR oA =87t WAYsto]
AR AAPE o Fare] af Aazh Qlew HEE
Hashal 192 oo ohE dilerlo] 2dsto] By
shc 2495 AAA] A7 = HARIET} ule- Wo}
AR a7} 1) migtoloje 171 o) 2aE & 4= v}
of §laL o] S QHPRIET} Sol Z2apA 7} gt
Figure 5a, Sbi= A7t 2842 1709 B39 97k =8
W} eAE A SRS et Figure 5a9l Zo] E
FE2 104d7E 53] A=o] 4271 WAYSHLAL Figure 5b
of o] Fpaks A7 ARSSHA] Y peRES B
kA et

365 730 1095 1460 1825 2190 2555 2920 3285 3650
Time (Day)

wusows EES

(a) Stochastic demand of item E

H‘ Hwﬂ

o 365 730 1095 1460 1825 2190 2555 2920 3285 3650
Time (Day)

ERLOUTH EES ----2----2---2

25A WA -EES

(b) ALC inventory change of item E

Fig. 5. Demand and inventory changes of item E
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HStE FEE0 2oy H uRE ZA

LM MBS ] 7] S ke 59 b
o] Basict
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4.2 of|Mubdol ME MuRE iy
LA LAANA dlikgel uhe

A AFE B SAlO jﬁﬂoiolt ok A=

WS PP A Akt DAY S 3
Ao HIIZPAREES Aol QAW HiE-
Mo Fmoz AngAt BRAskk QASH st
& #olt}. Figure 6a, 6¢= H|QI7[AAEZEQ] C, DE&
of 24 2 ye YER|AL Figure 6b, 6d= 1] u}
2 2o} 2gand A4 221, Aol wske

JLLLLL LY

1
s
o ‘ ‘}

o 365 730 1095 1460 1825 21 555 2020
Time (Day)

LuLw - CES(N-ASL)

(a) Stochastic demand of item C

[ 365 730 1095 1460 1825 2190 2555 2920 3285 3650

Time (Day)
Z4ATED - CES(N-ASL)
EYAOBAY : CEIM-ASL) - 2----2-oo- BB B Beoei BB B2

(b) ALC inventory change of item C

(LA L L I

o 365 730 1095 1460 1825 2190 255 3650
Time (Day)
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