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Abstract

Forecasts are essential to the business’s decision making and planning processes.
Better forecasting can contribute to better price structuring and better inventory
management. However, it is a challenging problem owing to the volatility of demand
which depends on many factors. The situation is especially prominent in fashion
product due to its sales versatility. Past research shows that disseminating information
through word-of-mouth communication is one of the most effective mediums for
relaying important product and company information. It not only plays an important
role in the evaluation of products but also plays an important role in society as well.

In this study, an automatic mining approach is proposed to resolve the
aforementioned issues. A text mining technique and Naive Bayes classifier will be used
to determine the rating of each product-related article extracted from the Internet. Based
on regression model, some target functions have been designed to clarify the
relationship between the rating of world-of-mouse and the sales. Performances of our
model are evaluated by the real sales data of a large cosmetic chain store in Taiwan. The
proposed method is proved to outperform several traditional sales forecasting methods.
Therefore, we believe that this model can effectively enhance the prediction accuracy
when applied to fashion products.

Keywords: Fashion Product, Electronic Word-of-Mouth, Sales Forecasts, Text-Mining,

Demand Management.
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BT AT SRR D EQEFEY MR E R L ARRA
b A SRR B B SE AR Y S R B R & ey T AR Y o R K — ey 3R
& &3S0 R AR A 45 E ARl (Kuo & Xue 1999) » vE A 4k {5 E#E 64 44 & FARI 4 A8
EHEBEHRBREABFEAOAZRFETAEE > MBEENITEANDA
TR HFAMREN A G5 Z ik (Sheikh 2003 ) o — & 44 4E AR R A 5E - ARJEPT
HENAEIERRLRBEES MAOE THELER  MEFFEARERE LT
e EAEAE R KA B £F— % mE2 % (Chopra & Meindl 2007) -
BEFARMH L EMNHOPFER TR BF SO EMTHBITLHET
A A2 TAR K RAEA T FA (Dalrymple 1987) « xR A » R4 E
TARR A FoAEEL AT LB L0 ERIE AR F M L EN - B
FHESENFOCIAE - AT S EHEA AT BEE M B GTARNGH —&
BECRAFSIRAANIE BATHEBETRMHERGWERLR LTI R
TRELS TSR R OABEHERTFORABRFLFETEITE BLE
SRR FFBTHEEEITEET - HEHERTHRENERELF 24 (Word of
Mouth ) &3 (Olshavsky & Granbois 1979 ) » v a2 % JE i X H A LA Z B XA IER
(0932 dy > B hBR T RMEBEFE S - B~ IRAFFE R (Arndt 1967) - 2t
% FRIFFEEHBEH R RBEAERXPE (Gremler et al. 2001 ) - f2 & R — 2 F
W F eI A 0 P AT o AR B AETE o T B F IR ST 4 AR B R S Ak R H PR ES
%, 0 L= R B G # 45 v # (Electronic Word of Mouth ) (Ratchford et al. 2001 ) -
SRR B AT R EARM S 0 a3 %4 (blog) fitd
BOXFRBEAGREE MEREREEZNEE  FERE FHESEY
B3 0 WX FUNEHENLEZIZR - BoIm T ABEERRAT RN @
AU ERWERELABBEABEN - M THRLIA LY o fT » THEE
FRTHMEL TTEHRECHELANETRL - F L BATUARM ALK EST > 3F
HEHRTHEAFEHSRRAGHEBEZT > EREALNRAZ D Bk RE
AR kg o KABE L SHA S AT R RKM RS 5 KM ETH
MmERFRAGKA - AL R X - RIS T IRA O FAa1E 0 TR
X 5 2 3, (Hennig-Thurau et al. 2004 ) o # 8 3| vt SF4 R AL BFE P E R » AR L 4
RERH BATERGERAETE > AP AMEERR SR AERIFTR
EVE o ARTRAE—AERY ok Rk (Ratchford et al. 2001 ) -
ARMZAXFERETBS > FATHF LR 005 - BAAER > HH
HHEEZTANPEREA SR ? MERXEPERRHN T A RITHEAR R 40
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IR ? HIER B AR e TR R L AMRME ? AR RKBERE—F8
BIRMEER 0 AGAL IR EAAME N ERNZHETARRY L HATHER
FHERE 0 ERP AR TARSEE R WA R HTER A S 0 ALy
M EEIEAR T H L FE 0 X ARIER (Text Mining) HMFHF X FHRZEE A
RRAE ~ B LP SRR AR A BT 0 B B LR AR AN € R — ek
N > EERSEERHKANEF PRI ETOMMG - RIEBAFH
BHET»LE (MAPE) 424 » b FARR £ %] 0 B S AR R 69 @ 54
YL TARAER > AR B PR TARBEAR - RFRHHB RO RER >
—REBREI LR BEAE UM E TR A TR ©THRT ELRE 0 &
R BART 5034 B AT Ao 0 iR S 40 8 FA -

R~ BEHES

AR FAATHER B ETAR > B URIRTH e ETaREF » BEAT
AZAEETARI T A MR THEER  BRAEHETR/TAEM O BHH
HHEOAEETHERTHERER > rEDTHE M (Word of Mouth) H 4 - v
YR EE AR AR X EATE ARG P ke SRR A EAEBRER L
HABRHRTEKFHEFATERIBARE A BRAFRRMETHXETP
KBl R > KA XRIEHR (Text Mining) 497 X, £ F 244 & FARIBE
Ao B XBRIRE 0 MR B ETER R X ITAHEORRXARIZER =50 W
S

— ~ sHETAR

(—) TR 7k

MATHA S — Mk k4 A & = B (Fisher & Rajaram 2000; Golder
&Tellis1997) » LA E FAR B X LG K FARR > B b ik A — i k42 7 o
A8 ) 0945 E TR ik AT M o A E T A AR A 7] (time-series) #F# - 4
TR FE A7 2 R B IR S (1)K A4 2 (trend )~ (2))8 #74 (cyclical effect ) ~
(3)E &M (seasonality ) ~ (4) 2 & & %788 84 45 $ (irregularity ) (Black 2004; Taylor
2004) c st —AE & 0 AR T B EMIT > RN TRM  REFEHATER
BRI BIIAASNGIRAR T BE S ES  RERREHRINEY
FheN o AT E b SO TARNE

AT R B TR EXE—REGUT LA APy FHER %
ol sk R E% 0 XR4EFE % (Geurts & Whitlark 2000; Kahn 1998; Schrieber
2005) > AfE R R4S EFAR B EAE > TEEMATH - BB FI B £ £
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14 4% BN = % (Geurts & Whitlark 2000; Schrieber 2005 ) » % 4o 4T H 7 &b
S EEMFREFI oM T 0 EAE A GAEI S (Klepper 1996; Polli &
Cook 1969; Ting 2007 ) » o #7 AT S 6 FATIEER - BB FRATHE ey TiE
B % > B R AT E 8 IF AT B A 60 R KRB0 4 & F R R R R S AR R R vk
WATEHE TR - (2B E A AT R S EFAREE X b 0 R A mA DY
BEHFORE  REAHBRMTHME L% B4IER (Ting 2007) > H AR
A ST LR ML E o

(=) Fan| skt
— & R AR L L 246 7 XA P34 % £ (Mean squared error, MSE ) ~ 34
¥ £ (Median absolute deviation, MAD ) ¥1-F3@ ¥ 7 5L 2 (Mean absolute
percentage error, MAPE ) % =4 )L #5:4% % (Black 2004; Sheikh 2003; Taylor 2004 ) -
L RA MAPE Afykrh Bt iz £ Ryt » BRFH— bR
Pk A (Kahn 1998 )+ 3 b 4 F S ¥ 45 F FRRNMA A MAPE 804 > @ 5 4 ¥
AR ERMASAESE - AMNRRY > FERAREERD Sl iEd
Moy R TERAMHRGE L BN EE O FDE Mk ARG RS 4 B 1
BT 5k B3 Jain (1998) £ HAF R4 4k A B ARSH & b R T4 & TRRI0Y
ik o AREATARM A 3 LR F BN RS E H 0 MAPE 5 X
BPPh T3RE B 8009 MAPE > SR 73046 % # 245458 09 MAPE » 484200 F » KR
J3 A MAPE Jipis AR R EZMH > AOWMAXRELRBHBMEZ EZR 0 &
WA ETAAME 2 FHOAR > ARV EERTRRA B EWEL > L2 B%A
% 31 R A 4L & 09 MAPE -
AF AN 5 30 R A E 09 MAPE 8478 3G + 3 400 45 B TR 5
SFF o AKX
1 Svit

|yit_j>it|
MAPE. =
l SNi;):‘ Vit

Vv, R I ERSRNE tMELMES > ) AR I EARKNE tNTERMES
ARG E T LA TRMBIERIERMEA > B 48 AR F £ RR BT
a0 42 548 ) MAPE 3T 48 ) 32 B2 T8 8] i 0 SE R/ - 2 348 % MAPE
— i F R T 7 ik MAPE da ki (R8EsE ) RIEHREFIEEAEL B Z
o RIF A B Bk
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A% (Bansal & Voyer2000; Buttle 1998; Gelb & Johnson 1995; Gremler et al.
2001 ) mag Ak E X B ASIAZ AN E B G HdB T RBRCES
K~ B eh ~ IRFEF e E N (Amndt 1967 ) - 20 R —ZFEd G EORMAF LA F
AT AR @R o B E IR T R A8 B T SR AE A A R e UE R ERAF B
o 72 (Ratchford et al. 2001 ) - A O A2 A K & X HIRBEH EEHEZE R YE
FE O HEBERNECEELEMO I HMEBLARSHELRER
( Hennig-Thurau et al. 2004 ) -

BRI FE A2 Ak B O ARRE o B MR E R A R o RIRFE S B AR
BITMARAL AR BHHFHEZREEAIAL  THEEFE S > B4
HE-—BRBHR > RETHRAMN - %i‘iﬁmﬁfiﬂ%% HuRsl & AT A H
%o ERAN ST EEEHEMBR LR F LT SHACEEBE T EHEREFR > B
R GHMFRBAFRREF S B -

=~ X A¥EE (Text Mining )

REAAXARTESH OB TR FERAXRIER T E - mXFEFEFTLIE
#4EM (Unstructured ) ¥ %4 (Semi-structured ) 89 F#F 0 B #vA H 330
R > R E A AMBRIE YRR EE - X RIEEO LB HTA E > AT &AL
B 84 o 3t sm XARIE IR AR B AT R

(—) &I (Information Extraction )

AR I 20 BT 6Y SR B SR P A R A R AR A F e AR E K (Yang &
Lee 2008 ) o X AYELR F 64 & A0 IA 7 5 /LI B 4278 (Keyword) © %ﬁﬁ}ifﬂ Eige3
F—fmsas =4 (Lo 2008): 53 %% (Dictionary Approach) ~ &% 2% ,i:—

(Linguistic Approach ) 2453t 7 /% ( Statistical Approach ) o 5= 3 7 ik H] Fl &8 €
g3 F IR Bl 427 (Sakurai & Ueno 2004 ) - ma%ﬁ%éﬂmx%\ﬁ’
HEXFFOHA LT - B KEFE > B REROFEMN %R (Kroha et al.
2006) © #st ik A ARFEGE X FMTA X E T HRANARE > HRERY
HEE c AP RARZEROKR T T EEFHAEE X FHAE ¢ tfidf (term
frequency—inverse document frequency ) ( Salton & McGill 1983 ) -

(= ) »>#a ( Classification )

# UL R AR B #8 A R o £ AR 80947 LAk & UK %8 (Sebastiani
2002 ) - Kroha ~ Baeza-Yates ¥ Krellner (2006) %473t B E R M43 &2 » B A H
e ,El K. »-#8 %% (Naive Bayes Classifier) #8442 %7 B o & b F- 91 F M A& 7 35548
3o REA A SRR RTER LT AG
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AR EHBALE BIHE » B AM X FE N A R 53E 0 MeF YAl
53 %80 ¥ Izumi ~ Matsui ¥ Matsuo (2007 ) ¥ Kroha % (2006 ) #5481 -
HoF Tzumi % (2007 ) 45 S BB 7 3545 38 3718 o & 7 #4242 % > Kroha % (2006 )
AERAME ARSI LT LR THREREES > GARRBEEER
WK b T8 8] 42 2 & 48 1t ( Huang et al. 2003 ) # A BT 72 sk € 3% A 8% f§ ¥ Kroha 25(2006)
BB RARSEB X TS &L R L ZHE -

MU R RANETAR C HEHITAHM O« CRIBERF = 5 e UK
he o ATAGIAEETAR F AT T RREEMTAMNATHER RN EET > BARITH
BB AFE MO ETHETRI - M T HITAMM BRI vy
HEHHEZ AR BEATRBE > BHEZWAATTRARD DR RIT - 818
KX ARIERXBRIRFZ > AAREEHRARE AR BRARBERTEROLE S
BAF S BB 5 Z ARG 0 A AR O ARy HERIRIRIE -

%~ PR

AHE KA R B @ IR RIGEIRAT VT R AL RATHA P 4K FAA] 8
BAEJE o BAKR B TH S IHE  2H BIHER S E &SRB RRES T
SE BT AR R > BFEAXAIEE (Text Mining) Hfig R 4mI B HF L@
b 0 FALTAR 0 KA BAR A B B AR 2 B B e T 1T S 1 A R AR A
BRATH M SRS E F 007 K o AFE T M BAT R0 T RACH BFE - 48
BIRAT I 0 AR IRAT o & BRI AR RARA

—  FALR B

AHTRZ B a3 &R A Bods v AR RS AN E FARER {2 R v AR IRAT R
B—XARBERZER > ARG E o FAMEK LA EEL OB > et B R
REHF BAHHETRAAR  FAZASRUERHAEPRIMMALE ikt
Fo)E R E X — & Fashion Guide © X RIEM| T X B o © A B AT XK
ERBMETETEEAL AR B LFERSE T APFER X F o) £/ 0 A2 RFF R A
RGP X F LT ERIEFEERBEZESLET K PHEFAHEAES - BH
AP XX ARIZEA BRI LB R AR EBEXFEZE M4
HEE > AR EFHAHA R A RATROEIRERZAROERZHNMRTF
o Kb aofimaiaMe) t@0mE2E 0 AMmsaEA - wh ML FeE
wIFETAL T TR TR CTHRA ) AEHETRAE TR T RE

¥ N
AREXF P - oELRE B Ko % (Naive Bayes Classifier) #9% %
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A R tEa st % &m%$$ﬁ£E§%%%ﬂﬁé >HRARIE M E
SB =4 EFME >~ ASHE - PALIHME c REBTAR B oA XM NE B
FELRYIESPAR S - BFPBE - P AHMBER SRR KRB P ~ Nt~ Mt o XFRMER
Setg Pt ~ Nt ~ Mt THZAraM (EFEMS > AFEMY ) RAREAETRY
Bl - Ml AT ELEZMATETHRES AR KRR ETEAMELE » SR
%%H‘Nﬁﬂﬁ—%w”ﬁ%ﬁékA%U@W’Mﬁ*%%%ﬁ%ﬁ%ﬁ°
e e 3K S GHEWHIF M GELEARABERR K TR - wE | AELP
#ﬁT%-Kﬁ%&ﬁﬂ-M—m—Mo

25
e
20 + 1
15 LA L
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10 0 \/ ¢
ol " Y Nt
s ——t
5
0
1 2 3 4 5 G 7 8 9 10
Time(t)
B 1: ok se W, =P -N,

= BB BRATE OARRATZ TR

RFEHEZCHEETh HEXEBEAARE > TORPEZRRK - AR
REMARE  ZodLE  AMETAR KGR RAORATAEN  MHMERR
TG BMFRATEL — R FRA L - RS RGEEAD » DHRAITHIE
BB RATHIEIBREL & S Vo PP oA g & T &M o MR BIEH a9 3-R 3
TR ETRAEALTRDE » PIAKR M2 5§ R SRR,
Ny~ M, 8855 ey W RAETARE (RS ER S5 F P L, -
Ly~ LA — &A% BREIRR > A TRZIATGEIFE - — AT AHER =2
AE P IR KRB ETEMOMER > AL, =3 L;=1~[,=2"
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= REALHF

(—) BBk 458 R

AR AN B LG ERFERE LA R BFRMEFRE > AR BES
A S KRR EFARZN - BHARIB 2L EH —BRARYEBLHERE &
HRAREAZGH TN ERTR  RAMBURT I ABAEBEBZAA
A
(=) BAmb&ERR &

Mot BRMEFRRMEMD > LARHELEH S - BALEHSETH L
REMGEET EREFE —HEM - oMABS TR FI R LB -
(Z) B RAT I AN

KA 7 B BAS O AR AR S IRAT IR e 2 4 E TRR AR T > MR X
TAHLGTHMZATRAE S LARARRASHE  wRaAKKERLD
The > A e uass B3l RIpehstin® o B R Ba oAk o DRI RBF I b 1%
I8 B ee 1 AR SRR SR R AME AR o
(W) ALl o

ABRAABGE OB L LR T RTAR  REARGE RGO EENEREAR
RO o B o LR H LS ERROERL > R T EA AR
ST E R EMBE 0 WwIC FRAHE AR REERL O o

() AmAEM

PPk e L4 2 AL PR IR IR F > AR IRATE S ~ B udsit ~ R A&
BIRSGu HERNSOHRENRAREM Y - BB LG —FEAH
AEAERRACTHERL MRS EYHELRTREEMFFEZRMENFEZLT
HBPfE R RHACH T B 5 @A B E MR SRR A WA R
WHRATHRAMNEHENE S wEEARENARlAA LG ERENEH -
E% o mAMEAEETLMEN > EAAHRGHELARE -
(%) OARATI A & RATR M M R A FR

B e 2R GG RAT AT Tl ACAE B F L IRAT 0 BPARAN B F SRR LR RE B 2 B AT
OAEE B A EZ MR M R AR A Ry c AP RBBFHRGTRE > v
AT E AT MR LA TR R 0 BB MR AR S AF e 1 Rl f
AR E A > TR R TG T AL E LLA -
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B-oua R EranigaiiE
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$ﬁ%mﬂﬂﬁhu@%&%g SER 0 RHE AT T S A TE A 6 M AR
Foo REFRIE A ST MEsE et o i R SR E A A ETER] o 1B
THL gﬁaﬁuﬂuémﬂﬁﬁﬁﬁgﬁﬁﬁ%’@ﬁw&iéﬁ%ﬁﬁnm
1 B S PR AU M55 A T o R 8 P A 6 o TR
2% HAXEWMER A/ETER > AR FATHT LA EFER G EREE - K&
HiEERARRALT !
(—) I &R

SHEERT B o AT B ARk b A M AL R ORI A 3
HAXENHAEE ARTIPHLT - LS ENGYE - AR P SRS
o LRI E SR E AT
(=) A F £ R FRBEFFEA

S LLEERE L S P LRI PV RS S U T
SR 0 AR TARIR £ RAKH W 4R TR R RS E R S -

(=) @57 &

MECEGHEN R HREORE L F OB ZEAZE - X146 BlE
e 3E BT ol AR P B IR RIT AT ARG AR e e R AETRR A AR EER -

(w) R
MR B EBREYRAQE R > AR SR GHEE  FLH LR
AR ey A K o

=~ BALE RHE

AR mﬂmﬁw%umk@kﬁﬁﬁﬂﬁﬁﬁ RS- ¥ A
IFALIE  AARE S 0 RAEBR A AT HKE RSN A ETRE
A*&Em%d$u& XFEHEFE MEFHE  FAERBRKREROXFE
AT TR B AXFAMFFRAFSOMNETFTEE LR ITHHG
T 0N HEFHAEETHEXFNS —idf @& Bl LRERYESLLHE P
XFEOHFHREE REBETHEAR>E > Ao X F @2 AR
REBEARSASR IR ERTANA T AEALFE - U THEHF— T FHE
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i Az -
(=) u LRty srmic

HRAHE SN RIAALOAMARE RS RS BEREHSLH
W HSET o i~ SN IBAESE o ML RAE - SRR S ML T AT A
i F o MERGTHR PRARAXT LA ME TR E o B R &EH 5]
Btk — EME A B AT ROENH £ L6 EHEHL TR
i A EBEEMEMAES - AR 2008 £ 6% E K4EsEPEL (Bnext 2008)
v] %53, Fashion Guide & — NiE 89 £ R4gsE L FI31HE » M TEE L THE
EHE AR TR EH L -
(=) BMsEF=tH

AWM FRES ARG ERBAEXF > BRI ARASORMET TR A&
FRL AT - BFREAAZFDRESRF  REREREORZFME  HFX
FEHERAFNGES > RIBFRFSWUHRY  EREREHR XA LI > o
T IRE M4t F R F T 0y B E M
(=) #Za4#%F (Feature Vector )

AR R S LRI —idf RS HRXFORRaEAFBE >R L
of —idf, A —FXEY > EMETF [ HZEXTF ] O ETRM - AKX
#4%:%*mﬁoﬁ¢

BB XFEY > FilAMET BB REN

if. =
.”ﬁ<%ﬁiﬁ¢’ﬁﬁ%%$&%%iﬁM+mn
=z

a4 F iR S F o AR X EHN,

o N=FiH XEH

o N=a4% i BHTIPTHXFH

WA S AT TR AR SERTRABE > HILLRHHFEE T L
— % B (Nominal) a4 Btk @ £ 5% &A% - 22O BT ES k> AEHNF
JBXFE > H—@a% V= (Product, f —idfy, of —idf,;, ..., f —idfy, )« &+ % N,
500 ARRMSET i T AE—RXFTHR > FREH > EAFINFR - A
ARV RS

RH A W0 R E A b — AR A PTR B 6 X F o B IR AR A
HEEA KRR T A AATREXF - i A SR Hsk 7 B F &1 579 M 3k
$AH LT BHHBRGTR > M RIEAH EZALLAR > LBTHRRRK S
HAH R TR E KRG MAET o EI A X F A B AAET ey
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e AT TRUATAARERTRBE > R EOHBGEFT I E—4
Bt (Nominal) 9B @ Z b - 52 MEFHRESL k> ABEHNE | B
X% H —{Bw% V=(Product, of —idfy, of —idf,,, ..., f —idfy, )e HFE N % 0>
AREMMT i TG AE—BXFETER > FEEMN) HRFIAFE > Btk
BV, NEEASRZHE - mHAREYHREFROFRAFTRY > A TRERE |
B XFE T LS AEAT M ST 0K > M1, 095 B £ 86y 0.01 LA FIRIAT Y
R
(@) R AKRS#

EE—BEISHBOER  KPTA X TG ERANETAHRI 52 Weka
(Hall et al. 2009) oy E B K54 > X F 5 LIEFE - ARERT L701F 3
ok AP —HorXTRAANKRBEAR> RS > A4 XFAAARNRS> AR
oy FBR o

HA R B KA B B E M (Numeric) FH 0 E F 4 4 % B0
RRFESEFTEMRE - RARTEANHROETIXFLTHREFEAZNE
Ao@FEFTHE —BXEFLLNME&FTREY > REFHFROGET LS
REW 0 EEFEMEBIEG BT LT ENE -

R b e AT B B KA 0 0 T AP A 0 of —idf B agEAL > SRR R
% R 432k 7 ik 34k 49 MDL (Minimum Description Length) i B 5 &k #4b
tf —idf /B (Witten & Frank 2005) - 3% 3 B X, 3¢ (Bayes Theorem) 3+ H 3 %
TR V= (vI,v2, ...,vn) f 51848 Ci 0y E1%# % (Posteriori Probability ) » 3£ 4%
FEEH P(CIIVIRER K5 Cio RIZAES A RINRB X FRYAEHXF
BT EBFEN Ao (ESHE ~ A-PER P L30ME) X FHE » B H HA7
A oe > PTA BFEE P GG IESRAR B Pit ~ B AR B Nit ~ b 3P $ Mit > 1 @i
LR

Z RN FEERFRBGEFEA

WA — B RE B SR 0 G A I N e A X ERE 0 B A
E—ER AR e AR - AHE EE S  RIEHE S0 EER P A
BEN, ~ FL7EEM, s9m i GEr o EFEEHEA Case 1 ~ Case 2 ~ ... 2%,
Case 5 #1F - 4 i%4F0h % LiEEAEA 0% 87 BN @14 % > BIA BN, - 118 A %
B RIE BN 8T E] 0 THE TR 9 BAR R X e T -
If BN=6

Casel A S5MEAH%E Sy ~Py~Ny> M~ 1t

A

i
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If BN=5

Case2 > H 4B G %E Sy Py~ M~ 1t

Case3 > H AMEEH %E Sy Py~ Ny~ t

Case4 > H AMEEH%E Sy~ Ny~ My~ t
IfBN=4

Case5> A 3MBA S Sy Pyt

FiH BN-1 BB %y BTt HEERXk=1~3~Lj=I~LL;~ Lr=1~LL; ~
Li cgnio) =I~LL; 0438 8% % X, o VA #42 X 45 (pseudo code) kT4 F » ¥4t ¥4
838 57 X3 F M B 1~5 o & PR 093885 3 X0 T A 5 SRR BT 4% > Al B 1
¥ B s MAPE #yi@ i h 4 o
For k from 1 to 3

For L;; from I to LL;

For L, from I to LL;

For L; gnio» from 1 to LL;
1.Use the least squares method to find the best curve
2.For each node of the curve
If |StandardDeviation|>2 then

Remove the node

3.Ifamount of nodes<(BN;-1)*6 then
Give up the curve

4.Use the least squares method to find the best curve

5.Compute the MAPE of the curve

Find the curve with the smallest MAPE of all the curves
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Product Number Number | DWOM

ID Brand Product of of Period| /Period
DWOM

1 My (8 %) B2£% (mascara) 269 85 3.16
2 |Tre (B Z) |#ikin (makeup remover) 87 92 0.95
3 Mp# (B2Z) s8££ % (mascara) 126 54 2.33
4 Uk (B %) |&@3L (facial cleanser) 1 92 0.01
5 T (B%) [#BEF (lipbalm) 233 78 2.99
6 Mpe (B %) |B8£ % (mascara) 126 67 1.88
7 ICr (£%4) |#e@mFL (facial cleanser) 23 82 0.28
8 |Tr (A%) [#5BF (lipbalm) 233 78 2.99
9 |Mpk (B %) |#8R& (eye makeup remover ) 44 92 0.48
10 [Ix (#%) |%k7k« (polish Remover) 2 92 0.02
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M #An oAk TAR (DWOM) & R B a7 — AR TARI B F M 6y 3 Ao T340k
(Moving average ) » 3§ # F %% (0=0.8) ( Exponential Smoothing ) s #§ 235 & F
Fix (0=0.8 ~ p=0.2 ~ #&4514=1) (Exponential Smoothing with Trend ) rt#x o H &
WA BTk 3 TR A BECFEFES | HAERMER KK —RF 4
e £ k1% — I MAPE & IL&AZHE o A& TH MAPE (%) mk 2:

A2 FRARAMER

MAPE for - Number of Number of] Number

Product Moving | Exponential Exponential | DWOM Positive | Negative |of Neutral

ID | DWOM . Smoothing | /Period
Average | Smoothing . comments |comments comments

with Trend

1 [*23.11%| 34.38% 43.66% 28.12% 3.16 88 39 142
2 |*66.19%| 75.84%| 269.33% 89.72% 0.95 21 42 24
3 [*26.94%| 49.93% 66.74% 36.40% 2.33 16 32 78
4 N/A| 13.97%| *13.01% 14.04% 0.01 1 0 0
5 [*34.86%| 70.26% 70.26% 35.99% 2.99 28 55 150
6 |¥%21.84%]| 37.19% 52.39% 30.07% 1.88 16 32 78
7 30.92%| 31.83% 55.37% *28.80% 0.28 8 8 7
8 [*24.22%| 47.36% 68.32% 68.32% 2.99 25 3 205
9  1%20.78%| 33.34% 37.29% 26.13% 0.48 13 13 18
10 22.79%| 25.25% 33.71% *22.09% 0.02 2 0 0
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Product 7 - Observed and Forecasted Sales
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Product 10 - Observed and Forecasted Sales
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Product 1 - Observed and Forecasted Sales
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Product 8 - Observed and Forecasted Sales
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Product 9 - Observed and Forecasted Sales
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Product 2 - Observed and Forecasted Sales
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