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2001; Blattberg and Levin 1987).
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1. Moj

AA-tofi(Forward Buying)= “-5 A=ollA] A%
A2 E= AR 75 FAZE S (Sales
Promotion)S AA|5h= - A A E+= 51419
& FAZE B S o3 AV S HA o
2 fui53 71 Foll wuf ks et e 29
ol Z7182 Fujste Ao 2 A o= th(Blattberg
and Neslin 1990, p337). Lewis(1951)= A0S A
A2 AFe AH&shes Al ool Frfjste Ao
= FHLAHA Aoletal=dl, A A7 T4 9
O] OLQ l_-—o] ] Ho]— /\E}-Oi ﬁ%ﬁq_ _],]—X‘]Oﬂ}v]
Tersine and Grasso(1978)7} % ot= F£7|2 FLoj
NE7HA] Z9toh= 2E A Jidolzt & 4= QL

= ol A ‘Forward Buying’©f| theh ¢-2& ‘ﬂo—“‘.

AYA(HEE, P2, 38X 2001; =+
A 2001), AYTof(E-EA 2012), 7]
(% 2.4 9] 2007), /Huﬂ( %i Z\j?l/\ FAEVS]
2008), 12 a1 A7 5171 2004) 5o =T,
2 AT A= &0l 9] oJn|E FAetsto] <AHdtu 2t
+ &5 ARgRt

o}m Mo

T 7:‘143]'7 ] okl 4= =] %1 © ™ (Tersine and
Grasso, 1978; Tusing and Moll 1976), ©]% Tof=
7 Fofol| A 53] -5 || S22 i sto] 2]
A% Y Th(Blattberg and Neslin 1990).
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Al A 717 @elo] Lol ot 4
H|2}O] 7} o2 o] o] 2] Z] ¢F © T (Blattberg and
Levin 1987), f-sA'dellA AloFe maj] 2]& |l
ot TuiSh= 219 F-8&(diverting) ©] HAY5t7| of
+o|th(Blattberg and Neslin 1990; Kotler and Keller
2012). o] 213t -5 FA o] ATtrl= A2 Q1 Tl
S7HS 7hq @A, At o] 2o gz} gt
of whet Atel Blaed, A e 575 Axd
Ao F7HA Q1 H]-&= i gtths oA f-5x
30 ZAA 7hdl stz 2| A= Qleh(E-&
A €] 2007).
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HFASHA] Eth(Tersine and Gengler 1982; Tersine
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& e 202, 7]E0] tidol tigt 2] 7o]
AR aF2 ol Az tiidolA 484
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%4, 521 2005; Graham and King 1996; Schipper
1990). F-2 3}, S| 25t 2|2, °atel TpAUYSHE(2012)
Lob2 Q78 Bl ABE 2o 4B o)zu
£ A BA|, HetA, SEiATA 18 A E 0
o] X (Information Transfer) ¥A2 FEs} =4,

71 A FEOf o2 AlEE kel BA olelof &
AE] AHE ol g AFLor JEIT o5t
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st e AlFer ol = Alor, A5 &
g AlEl A Aol B AlEe] ol dd=
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1 2MRtE dek o07e] TEgke AALARE At
ol ARIMA 2% 242 9l 445 8 57]7}
B Ao AL AJEI}L 9800 w22 A} %A 507] o]/Fol2H= Box, Jenkins and Reinsel
ool AL GeeL Sre] Wamo] 5 (1994)0] Aol Bakshs B4 Azzolc), mejnlgy
olHel AEAE oo A ZoHos 2 AEES 7Hze] vl vk Abg 7] 7o) A, W4
ulhe gul aRECR B aulAt g S 7P AHSh Rl griHes et &
of AW g FEARE AZA, Y, 4n)  EF ABNAAFHE SHo) At Y B
He AR HE AR Fufjets 127t AutA = U A2 of2] }-§ Al Fo] FE o] F4L glon,
oln], Ao wpeb A el ATt A Apole) @ 27T AT F7R Tl AEo| per) A4
o E Rpgolae F7 4ol ofalA 5 M2 SRR
£ o] RETROI@SR, oe, 201, THH S EATAAR WEARel wui
REARN BYNA4E EAE pojo rn,  WES Hlel Aol < 12 Az Held
93819 0] A0 J}A WE o] 37 FujElo] bl AR e n| AAE 0 - AF e 7HA HE
WISHA QThs B4 2] BAAES g w S AHE Hends AAd R 4
ol & Ae] WAke oS Holch w201 HH, 7H2 Q1 Aol Q14 A o] Ho) A7
T = 2oL} 714 ol Afo] ThalE| A0 4l 7} o7} A= (Lewis 1951; Tersine and Grasso
HRAE} 7P A o] =0} o AFSH 2= 9lTh. 1978), 714 Qlsh ol £30 Alofl= FHullE m|#-2d
oldT EAL Wdste], g8f fEALN  HHIPA AN AFR ), el A I
ATUE dorlt AAES BAsty, AE Ay B AR AT ol o & 9l
o] A7uf WA Q olo] TR A Z o] ALujE Ao T} (Blattberg and Neslin, 1990; Van Heerde, Gupta
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<H 1> At72| 4 FAst=d], hHEA= AEAE, = AEF7E 9
2|0/ YA E HE2HE ngte}, Bgoll A p, P HIAIEA B AEAd ARRE
1| 742014 2008, 7Y 7124014 2008. 7Y P 2, ¢, Q= HIAEAL D AEDY MARE ] 2}
2 | 7124915} 2011. 8 71240144 2008. 9 4=, d, D= BB AA Bl BHEAE A S 5
3 | 712015} 2013. 6% JHAQIA: 2011, 1€ off Uefuh= B A 2 A ZF2 Zp4eoltt. o]
4 | THO§Z 212012, 5 74ZQI5}: 2013. 28 2 ARIMA 292 th=3} Zo] Lehd & Qlrt.
5 | MOf=21:2013.118 mof&EZ1: 2014. 4-62
6 | TOjZZI:2014.9-11L ¢,(B)®,(B)VIVIN, =0,(B0,B), [1]
2. Hjup (A 116X B FFAALAE ovst, ¢, (B)=

HIAE A ARG, @ (B°) = AEA ARIAAL,

e E‘I_Z}\] 71 & Az7F AP e = ﬂ, 1A

AR & o] goto] BYL AFstel o

p

AR SN & 5 G50l AR SBA T (e wgaA MAR, 6, ()L AR
2t S gk ol-8sto] Zhmoll A" 5748 4 MASIAIZLE UrERATE, ¢, 2= 93-S (white noise)
Z]l% %J——_ﬂ-, ]% %Eﬂ]ﬂ]_,] 7]—0 ]%th /\]Zﬂ Ofr_ E_—a:‘ 1461-__'%_1/]'_2. Z]— ]__g_ ‘4’51'141‘3% dL_ lﬂ] "

— o T1H | = SETERS A =
G o] ARG A A E AR ol A Hre izt A FE8 2 pl AAA FEEZZ ojn|sic),
L = _ . . = X, . =" X =
o= -8l A8 O]‘_‘ Eoé(?] 2= Box and Jenkins(1976)= Al A€ 23 152 ¢
o], & el Zo] A|A gl dFS vlA= 830 3THA A2 Aorslelnt. WA A A AF= 9
Py =

totafjof g 791 ARIMA /AR F-S 243 >

]

SR 1 A OO ) i
11 R YR Y S R £C VR

(identification), 57 (estimation), ZH(diagnostic

oreTe checking)® |8 e] Bgo] 727 whx] whE
ol AADANA 7P B4 —g— AT 2FO] e 000

AR 371 p AR 9] o] @ A1) A

Sl ¥F= & dl AdE= AR(p) EFolL, 22 ARIMA 79 28

o [=]

MAE TA A A71A] 2] B AZES(white noise)©] <

@A SO GEE E WAVACMAD  ae g w5 B2E
& o L ©— (e 7301-0

2R, ARIMAS 7 898 JUL ARMA - £ 210 oa e B

(p, )l B18F A A L& 113 ARIMA(p, d, ¢) & 2 98k A= whu o] Ao Fe T S 1S Ut

.

8ol G 7HA WS} WS nfe v o]
71E B ARIMAG. d. 2 ERSELADE g0 oy ojepa 920 9lextemal events)

xo m3lkst L _ NN

o= = HHOﬂL ARIMA(p, d, Q)(Pa D, Q)s ‘7H‘§(1ntervent10n)’o]3h_ i};}(@_%%_ 2015).



ARIMA 742282 0|83t 25

B

ZOo|M Ao e 3o

Mol ool chs 1 | 7

Glass(1972)= Al A EAF= ] &2 vA= 7N
wihe Ngste] By TE7 29 Hotw
AAE 4 %l ARIMA  7HY E 9 (intervention
model)S A|ASHY =0, 24 342 of23 Zt
2], 74 2] FHE wtetsiok sh=dl, ZH ) HAA
o] Wislof wkat HAJRQ(pulse intervention)yt A
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AA A = A d o] M AT 7 7
¢, NAEF2 [4 5] B[4 6] Zo] 2dE =

A
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+N,), ART MA Q4Z A3 o] =Y
ARIMA ¥ 1L=3617] YafjA= ~
o] 247 507) o4} EAstolop FTH= Box,
Jenkins and Reinsel(1994)2] A9t ARIMA &3
o] Z45H= AR MA QA4S A2 Soff S
= Atk AR AR E R 2009b). K3 o]
AHEH o] 2 I HRP 02 oto] BYPF FAoH=
o, 489 25| & 7j o1 4% mell= ARMA(p. )
BYe Apdon Awsicd Jlze] wH
AIC(Akaike’s information criterion)2} BIC, Z12| 11
At3tE  BIC(Normalized Baysian Information
Criterion) & Al F= L 2{oto] RG-S At
AAE B ART MAS] B53T TAH &
Tdomn I, Rygo] ek &

=
= o
AT & =& IAK(white noise) 2] =H4d
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Px :{0, t =i = A
1, =4 i=2012d5%
_ 10, 61 _JO, t= 1
PXy {1,16:2' i=201336¢Y MXH_{Ltzz' i=2008d5—6%
_ 10, t=1 _ [0, t=i
PX;, {1, t=i i=2013d11¢Y MX, = {1, t=i i=20088%
_ O, t=14 _ 0, t=1
PXou = {1, t=i i=201439-114 MXy, = {1, f=i  i=20104 1229
o, t=i
MXy, = {1, t=i i=2013d29
HGA|FANA = 5702 7Rdo] = Ae= YEr 0. t=i
MXr :{ ’ . . o
ST A 1(Mx)2 7HA DG o] AlH o] AR P L t=0 0 i=201414—64
oz AMHEAY HUA2(MX,)2] 7HA A o] -
X A1) T o)) AL B 1223 44
7H) P2 AEE A 283 4 mx)E 7t
ol 7 25 w38 A1y H3l=C
Aalsh AN BRIl AASILX, = Bl HEIE St e s ko] 27
} B ) ) = AR mefet A3, Tejn| A4 HEAE
=21 717l A ol B3Rk o] AldrHe]
<H 2> I|YUHpet M2 24 A
Z2|0|YAHZ HEAZ
B SE B t(Sig.) B SE B t(Sig.)
Constant  925.272 18.404 . 50.276(.000) | Constant 1346.366  18.960 - 71.011(.000)
PX1 431228  118.560 265  3.637(.000) MX1  1213.634 122875 658  9.877(.000)
PX2 522728 166.655 228  3.137(.002) MX2 568.634 172733 219 3.292(.001)
PX3 504.728  166.655 220  3.029(.003) MX3 513.634 172733 198 2.974(.004)
PX4 534.728  166.655 233 3.209(.002) MX4 403.634 172733 156 2.337(.022)
PX5 666.728  166.655 291  4.001(.000) MX5 524301  100.922 346  5.195(.000)
PX6 730.395 97.385 546 7.500(.000)
R?=.562, adjusted R*=.530, F=17.743, p=.000 R*=.628, adjusted R*=.606, F=28.403, p=.000
<H 3> ARIMA 7S S 03 2 M A7}
Z2|0|YAHZ HEAZ
(1,0,0)(0,0,0) (1,0,1)(0,0,0) (1,0,0)(0,0,0) (2,0,0)(0,0,0) (1,0,1)(0,0,0)
AR(1) 376(3.623%%%) | 987(32.324%*%) | 550(5.895%**) 385(3.278%*%) 827(7.924%%%)
AR(2) - - - 252(2.078%) -
MA(1) - .854(9.605%%%*) - - 441(2.595%)
Normalized BIC 10.503 10.444 10.353 10.368 10.363

*p<.05, ¥*p<.01, **¥*p<.001
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<H 4> x4 2y
BRI HEAE
ARIMA(1,0,1)(0,0,0) ARIMA(1,0,0)(0,0,0)
Estimate SE t Sig. Estimate SE t Sig.
Constant ~ 929.176 162.166 5.730 .000 Constant  1336.964 34.702 38.527 .000
AR(1) .987 .031 32.324 .000 AR(1) .550 .093 5.895 .000
MAC(1) .854 .089 9.605 .000 MX1 1344.973 122.262 11.001 .000
PX1 531.178 105.335 5.043 .000 MX2 837.153 131.216 6.380 .000
PX2 500.150 142.811 3.502 .001 MX3 548.319 130.337 4.207 .000
PX3 427.546 142.821 2.994 .004 MX4 358.994 130.327 2.755 .007
PX4 470.739 142.511 3.303 .001 MXS5 666.420 114.421 5.824 .000
PX5 549.814 142.800 3.850 .000
PX6 585.916 98.462 5.951 .000

R*=.659, Stationary R*=.659
Ljung-Box Q(18) Statistics=20.495, df=16, p=.199

R?=725, Stationary R*=.725
Ljung-Box Q(18) Statistics=10.627, df=17, p=.875

25 AA G Al Aol E3
o] ggro] 507 mlgro 2 stelwgick. wrebA
MRS (o) 2 BHBHE T A
o ARIMA 23 & S50
A, Z ] A F ol
W, 2GL Agets] gla B ARA S A
A w4 67 B 5
o= AFHol 292 Ak}

—

MW}

sl
il o}cﬂ om, 1E 17& XP#‘E et Al
ARIMA(1,0,0)(0,0,0)7 ARIMA(1,0,1)(0,0,0)0] &
Hngog HAA=edct. I81 F 2y 7ke
BIC EA|3Fo] ©-& ARIMA(1,0,1)(0,0,0)°] $-%
Aoz yeht A ng oz HstATt.

A, J8AEY] g A8 ohg Ak B
oS Qg ARA A= NS S B &
O)(p<.05)5HA UrEFE o™, XA} ACF2} PACFE T
AR 25 "AGH A1, ARIMA(1,0,0)(0,0,0)2F
ARIMA(2,0,0)(0,0,0), ARIMA(1,0,1)(0,0,0)0] SH
oz A=t Anyge ny Ag 7=

=

et

o] wa} ARIMA(1,0,0)(0,0,0)2.2 AA =T,
g Ao tigt EA A= <3 2>9F <3 3>
A A=t Hhet

1329 374

Za|nGAE 2] ARIMA(1,0,1)(0,0,0) @& 5
A7) Sl B4-5 24T AR, (o) AL E
—Z,\—(al ~ ag), j-E]—I— X]_7]§’]:H(¢1)9 ]%%}—T’L( )2
T go3 Ao YERtt

<E 4> ANE meu|AAEe] 2AERE
AW EE, 744 el R Ad(px)er 4
o] A&l 2008 5~6Yel, 7}A 2lste] Y

(PX,, PX;)C2 20113 8€7} 2013 6L W&
Fgo] F7Veh= MEE BAlrh 191 wujEA
o] AA(PX,, PX;, PX,)C =2 20129 5, 20134
114, 20149 9¥~1190 = S713H Aoz 4
ol B 5% EE*H nen A 7t ¥
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AtH(p<.05). 2P A F, ZF2} ACF
2} PACFE 7|52 2 ARY} MA 84 9] &-2}14]
A A3 ARIMA(1,0,0)(0,0,0)7 ARIMA(1,0,1)
Hugog AALGIY, <F 6>AH =

AF-S AESI] ARIMA(1,0,1)(0,0,0)

1o 4 o o pE ol

ol S e
o =

=

O d.
of

ot 2

Jo

<H 6> ARIMA 7j2! 3H 23

(1,0,0(0,0,0) (1,0,1)(0,0,0)
AR(1) 612(6.822%%%) | .990(39.586***)
AR(2) - -

MA(1) - 807(8.685%%%)
Normalized BIC 10.082 9.967
#H% p< 001

ARIMA(1,0,1)(0,0,0)8] &= 4 A= <3 7>
off A ARt HEe} o], 2 H HE A(C, a; ~ as,
by, 0,)= T80l HE =T Aol what, ma
A AAE-2 AlE AFA 9 71 U (Px,) 7+
SHPX,, PX,), HulZX(PX,, PX;, PX;)® oty
2f, HE8AEL] 71 e R Ig MY(rx,,
MX,)2 et By T3t At Ao &8 iy E gl
ot 1Y HSS Aol HS7e] Ardaete

=]
(ACF)2} B4 (PACF)E Eolgt 2,



ARIMA 2 H S 0|88 SEAZO|A MOl &4 U Mo Mo|Zatof chsk 17 | 13
<H 7> 20|51}E 85t 24+ 2P ZY
Xt ACF T X} PACF
2+ o B Estimate SE t Sig.
] g : Constant  914.877  203.579  4.494 000
gé 0 E:. AR(1) .990 .025 39.586 .000
" = = MA(l) 807 093 8.685 000
. = g PXI ~ 579.887 78404  7.396 .00
< = D::l PX2 514723  104.843  4.909 .000
] g g PX3 435685 104784  4.158 000
; E'DD Dg PX4 464373 104718 4435 000
] E E PX5  544.653 104572  5.208 .000
1 ' : PX6 572.468 74.808 7.653 .000
o e e s b e e g MX2 680011  105.036  6.474 000
a5 S ———— MX3 532280 105357  5.052 000
R*=813, Stationary R*=.813
Ljung-Box Q(18) Statistics=19.203, df=16, p=258
<19 5>9F o] BE Zap=o] A7 Hlojut
2] 949k, Box-Ljung TAF2 HAg-SE0] 59 3. AMEE MY
#lS LR 2 9)o](p>.05) =@ o] Ag4le] 7 e Ee
S, ol 48 meln|AE AR LRI
I To — oM H ¢}
<H 8§ 0|22 HY o|22a1 &AM A1}
Ze20|gAIE1 Z2|0|gAE2 HEXN S
. (without transfer) (with transfer) (without transfer)
Time ARIMA(1,0,1)(0,0,0) ARIMA(1,0,1)(0,0,0) ARIMA(1,0,0)(0,0,0)
0=z 0|22 MAPE 0=z 0|2 MAPE 0=z 0|22 MAPE
2014.1 1,001 119 10.63 1,013 107 9.55 1,427 112 7.8
2014.2 1,016 81 7.38 1,031 66 6.02 1,448 114 730
2014.3 1,026 24 2.40 1,042 40 3.99 1,461 171 13.26
2014.4 1,021 89 8.02 1,034 76 6.85 1,978 17 0.87
2014.5 1,032 172 14.29 1,047 157 13.04 1,980 175 9.70
2014.6 1,053 217 17.09 1,074 196 15.43 1,894 48 2.60
2014.7 1,080 -18 1.69 1,109 47 443 1,250 213 20.54
2014.8 1,076 32 2.89 1,098 10 0.90 1,172 22 1.91
2014.9 1,664 21 1.28 1,671 28 1.70 1,234 214 14.78
2014.10 1,659 75 473 1,664 -80 5.05 1,398 114 8.88
2014.11 1,647 93 5.34 1,648 92 5.29 1,308 87 6.24
2014.12 1,072 -50 4.89 1,090 -68 6.65 1,369 131 8.73
MAPE(%) 6.72 6.58 8.51
*MAPE: 10% P| T of-¢- 8t o=, 10~19%: ZE2t =, 20~49%: HIw A & od|F, 50% o]/ FZst o=
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L00T =014
800 = I
200T =
2002 k=
200C 01
600T 1= 1+
600T 1=~
600 1= L/~

(PX,~PXy)?t H-EAE2] Hdolaxtrt vhdel 7|
AR F2PX,~PXy, MXy~MX,)= = o Agst
Aoz BaE e} 1%, F2 o 1y & AAst]
A= ARG 137 PR G20] et 5] <]
HIEE 7o B9 44+ Bkt
PET ZF B3 9] A S-S v o] oS 27}
Y-S 55 A o2 wesitt

AL AR HL 10% B2 o1 (3
009), oI5 H7lot= 7| Ho = FH At
2 ZHMAPE)&} A58 o Al 5 2 AHRMSE)
Atk & Ao A= <3 8>3 ol A &5 5
ol 20149 WS} ASAE B S
, MAPEE &-&5lo] A58 A3 2, =
Yol thet 7R =13 YR F29] 53k 79
QAL F BY BE 10% n|hel Ao veht ¢
Fet o S28S Bt 28y 7922 MAPE
7t 6.58%% & © %#%% & = ol mebA,

oo
O Hr = & o v
Mo o §“

§\‘ _E, ox ofn 1= of
ilo

2k
BA

i
e

242t 3

oo

ARIMA(L00X0.00) 115232 81%)
aoz—‘%- /gu:]—]-__ﬂ] 3l o]—o]— O

_m

@ e oo

(Blattberg and Neslin 1990). A15Lmj

O FAAA antE A £AR] o]
]71—“3 A 2 =), 2 AT
UHE 2014 129717 U -84 94*}01]*1 o
o T YA F H-8AF O &5l gt
QAR E 7|Hto 7 747-o] A& tigh ARIMA
Y2 H(ARIMA intervention model) +4]-2 55}

9
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A Study of Forward Buying and Transfer Effect
with Intervention ARIMA Model

Woo-Kyoon Kam*, Dong-il Lee**

ABSTRACT

According to the more severe competition and uncertain of economic environment, the corporate
enterprise is to try to overcome them through advertising and sales promotion. As a result, the
consumer may choose a new brand or can enhance the loyalty of the existing brands. If the sales
promotion is implemented, the consumer purchase more quantity, buy earlier and stockpile in advance
for future consumption.

This study is analysis of forwarding which occurred in case of sales promotion and estimating price
increase. Additionally the transfer effect of forward buying is analyzed through intervention model. For

this analysis the sales data of two product of automotive lubricant <Figure 1> are used.

—Premium Product
—Mass Product

<Figure 1> Time Serial of Sales for Premium and Mass Product

An Intervention model used for the study is a special kind of ARIMA model. The intervention is a
series of indicator variables that represent the occurrence of event that affect the output variable.

For ARIMA model building, a regression analysis is performed. <Table 1> shows the result regression and 6
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intervention event for premium product and 5 intervention are all statistically significant(p<.05).

<Table 1> Intervention Variable and the Result of Regression Analysis

Premium Product Mass Product
B SE 8 t(Sig.) B SE 8 t(Sig.)

Constant  925.272 18.404 - 50.276(.000) | Constant 1346366  18.960 - 71.011(.000)

PX1 431228 118.560 265  3.637(.000) MX1 1213.634 122875 658  9.877(.000)

PX2 522.728  166.655 228  3.137(.002) MX2 568.634 172733 219 3.292(.001)

PX3 504.728  166.655 220 3.029(.003) MX3 513.634 172733 .198  2.974(.004)

PX4 534728  166.655 233 3.209(.002) MX4 403.634 172733 156 2.337(.022)

PX5 666.728  166.655 291  4.001(.000) MX5 524.301 100922 346  5.195(.000)

PX6 730.395 97.385 546 7.500(.000)

R*=.562, adjusted R*=.530, F=17.743, p=.000 R*=628, adjusted R*=.606, F=28.403, p=.000

Identification of both product based on ACF and PACF, several models are available as <Table 2>.
Among the models, ARIMA(1,0,1)(0,0,0) for Premium product and ARIMA(1,0,0)(0,0,0) for Mass

product are selected as the lower value of BIC is more suitable.

<Table 2> Comparison of ARIMA Intervention model

Premium Product Mass Product
(1,0,0)(0,0,0) (1,0,1)(0,0,0) (1,0,0)(0,0,0) (2,0,0)(0,0,0) (1,0,1)(0,0,0)
AR(1) 376(3.623*%*%) | 987(32.324%*%) | 550(5.895%%%) 385(3.278%%) 827(7.924%%)
AR(2) - - - 252(2.078%) -
MA(1) - .854(9.605%%*%*) - - 441(2.595%)
Normalized BIC 10.503 10.444 10.353 10.368 10.363

*p<.05, **p<.01, ***p<.001

According to ARIMA model procedure, both model evaluated and parameter estimation is <Table 3>
and residual of ACF and PACF for both product is met the criteria accordingly the model is accepted.
After diagnosis of both intervention model, outlier is checked by plot of residuals. In case of
premium product 2 outlier is observed as <Table 4>. These outlier is considered transfer effect of
forwarding buying by mass product and additional intervention analysis is performed. <Table 5> shows
new intervention model considering transfer effect and among 2 models ARIMA(1,0,1)(0,0,0) is

selected by comparing BIC value.
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<Table 3> Result of Parameter estimation

Premium Product Mass Product
ARIMA(1,0,1)(0,0,0) ARIMA(1,0,0)(0,0,0)

Estimate SE t Sig. Estimate SE t Sig.

Constant ~ 929.176 162.166 5.730 .000 Constant  1336.964 34.702 38.527 .000

AR(1) 987 .031 32.324 .000 AR(1) .550 .093 5.895 .000

MA(1) .854 .089 9.605 .000 MX1 1344.973 122.262 11.001 .000

PX1 531.178 105.335 5.043 .000 MX2 837.153 131.216 6.380 .000

PX2 500.150 142.811 3.502 .001 MX3 548.319 130.337 4.207 .000

PX3 427.546 142.821 2.994 .004 MX4 358.994 130.327 2.755 .007

PX4 470.739 142.511 3.303 .001 MX5 666.420 114.421 5.824 .000
PX5 549.814 142.800 3.850 .000
PX6 585.916 98.462 5.951 .000

R?=.659, Stationary R*=.659 R?=725, Stationary R*=.725
Ljung-Box Q(18) Statistics=20.495, df=16, p=.199 Ljung-Box Q(18) Statistics=10.627, df=17, p=.875

<Table 4> Outlier of ARIMA Model

<Table 5> Intervention model 2

Premium Product (1,0,000,0,0) | (1,0,1)(0,0,0)

Estimate  SE t Sig- AR(1) 612(6.822%%%) | .990(39.586**¥)
2008.8  679.944 105051 6473  .000 AR(2) ; -
2010.12 532415 105363 5.053 000 MA(1) - 807(8.685%*%)
Normalized BIC 10.082 9.967
*rxp< 001
<Table 6> Estimates of Transfer effect
Residual ACF Residual PACF

Estimate SE t Sig.

=] = e Constant 914.877 203579 4494 000

Eln ll:u AR(1) 990 025 39.586 .000

:,3:, I,":' MA() 807 093 8.685 .000

i 0 g PX1  579.887  78.404  7.396 .000

2 - B PX2 514723  104.843  4.909 .000

i d a PX3 435685 104784 4158 000

: SD HD PX4 464373 104718 4.435 .000

] e & PX5  544.653 104572 5.08 .000

: : PX6 572468 74808  7.653  .000

I MX2 680011  105.036  6.474 000

Residual MX3 532280 105357  5.052 .000

<Figure 2> ACF and PACF of Residual

R*=813, Stationary R*=.813
Ljung-Box Q(18) Statistics=19.203, df=16, p=258
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<Table 7> Forecast and difference of each model

Premium Product Premium Product Mass Product
) (without transfer) (with transfer) (without transfer)
Time ARIMA(1,0,1)(0,0,0) ARIMA(1,0,1)(0,0,0) ARIMA(1,0,0)(0,0,0)

Forecast Diff MAPE Forecast Diff MAPE Forecast Diff MAPE

2014.1 1,001 119 10.63 1,013 107 9.55 1,427 112 7.28
2014.2 1,016 81 7.38 1,031 66 6.02 1,448 114 7.30
2014.3 1,026 -24 2.40 1,042 -40 3.99 1,461 -171 13.26
2014.4 1,021 89 8.02 1,034 76 6.85 1,978 -17 0.87
2014.5 1,032 172 14.29 1,047 157 13.04 1,980 -175 9.70
2014.6 1,053 217 17.09 1,074 196 15.43 1,894 -48 2.60
2014.7 1,080 -18 1.69 1,109 -47 4.43 1,250 -213 20.54
2014.8 1,076 32 2.89 1,098 10 0.90 1,172 -22 1.91
2014.9 1,664 21 1.28 1,671 -28 1.70 1,234 214 14.78
2014.10 1,659 -75 4.73 1,664 -80 5.05 1,398 -114 8.88
2014.11 1,647 93 5.34 1,648 92 5.29 1,308 87 6.24
2014.12 1,072 -50 4.89 1,090 -68 6.65 1,369 131 8.73
MAPE(%) 6.72 6.58 8.51

*MAPE: under10%: very accurate, 10~under20%: comparatively accurate, 20~under50%: comparatively rational, over 50%: not accurate

<Table 6> presents the parameters estimations of intervention model reflected transfer effect from
mass product and all accepted. For diagnosis ACF and PACF of residual is plotted as <Figure 2> and
criteria is met. Finally <Table 7> shows that applying transfer effect is most suitable model comparing

accuracy by MAPE.

As aresult of ARIMA intervention analysis, forward buying is come true before end of trade sales promotion in
lubricants market. Also when the price increase is expected, forward buying on a large scare is implemented.

Comparing forward buying of premium products and mass products, transfer effect of forward buying is found
when prices increase forecasted. It can be the additional cause of forward buying.

Based on the findings of this study, it is suggested that consumer sales promotion or retail sales promotion
combined with trade promotion by manufacture. And immediate price increase is more effective considering
forward buying effect. To prevent forward buying manufacturer can make use of average sales data from
distribution channel. Especially when the price increment of limited product is executed, strategic approach must

be developed to prohibit transfer of forward buying.

Keywords : Forward Buying, Transfer Effect, Sales Promotion, Pricing, ARIMA Intervention Model, Lubricants
Distribution Channel
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