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tcartsbA —  selas eht  gniveihca  ni  spleh tsacerof  selaS

never selas eht stceffa rehtruf  sihT.slaog  ,ycneiciffe  ,eu
 sdeen tI .noitazinagro na fo .cte tsoc ,noitneter remotsuc
 rof gnitsacerof ni gnikam noisiced etarucca dna evitceffe
 si  sisylana seires  emiT  .gninnalp  dnamed  dna  eunever

nI .gnitsacerof fo sdohtem evitatitnauq ni desu ylediw - 
itarget fles gn -  atad ,ecnarelot tluaf  ,raenilnon ,evitpada

  ni  pleh lliw skrowten  laruen  drawrof deef  nevird
.selas fo level  ycarucca eht  gnivorpmi  

 
smreT xednI — selaS  gnitsacerof  , eunever  , emotsuc   r

narelot tluaf ,noitneter ,ec  krowten  laruen  drawrof deef s 

.I  NOITCUDORTNI  
   larueN  Networks eno  era  fo  eht  p  ralupo  atad  minin  g to lo s 

  desu ot  pred ci t a cc urate results ni  pract ci al ap- p cil at oi ns. 
 larueN  Networks   era analyt ci al tec nh ique  deripsni s  by eht  

lacigoloib  ren v s  suo ystems fo   niarb  fo  r rp o gnissec  fo  
informat oi n dna  goc nitive system rof  pro- ssec  fo   .gninrael  

 yehT  era   elbapac  fo   gninrael  morf  ex- isting  atad gnisu   eht
gninrael  a ogl rithm. yehT  nac  als  o pred ci t   wen observat oi ns 

 gnisu   suoiverp  observat oi n desab s  no  th ie r   gninrael ab ili ty. 
ehT  rp o rossec  fo  neura  l network oc nsists fo    elpmis

rp o  gnissec  nu its ihw c   h ar  e issam v yle  lellarap  distri ub te  .d
larueN  Network  s pro ec  ss informat oi n ni  m  lellarap o ed  iw th 

hgih  sp dee  ni  a dis-  detubirt  rennam  dna  si  ro ub st, fault 
t elo rant dna  r ce a  ll snrettap  orf m laitrap  ro  ysion   nrettap

dna  then if na ll  y am ke pred ci t oi ns. ,oS  they era  ylediw  desu  
 ot laed  iw t  h   laer w dlro   xelpmoc   smelborp  ni  eht  sdleif  fo  

ub sine ss  , i udn stry dna  ecneics  etc. 
 gnidroccA  ot  H  nomiS a  ,niky  eht  de if nit oi n fo  neura  l

network sa  na  adaptive am c  enih    dna its  gninrael  par  t
eser m  ecnalb  iw th h  namu   niarb  si  sa  stated: 

A“  uen r la  networ   k si  a ylevissam  paral lel  sid - 
tubirt ed p cor rosse  edam   pu    fo elpmis  proce ss in  g

stinu  hcihw  sah  a natural prop ytisne  rof  storin  g
xe p  laitneire  onk wle egd  dna  gnikam  ti  availa lb  e rof  

use.” . 
tI  eser m selb   niarb  ni  eht  llof o gniw  asp ce ts: 
)1  nK o egdelw  si    deriuqca by eht  network morf  its 

environment through a  gninrael  pro ec ss . 
retnI   )2 -  sa nwonk ,shtgnerts noitcennoc noruen

erots ot desu era sthgiew citpanys   deriuqca eht
]3[]2[]1[ .egdelwonk  

For ce asting si  a enilpicsid   fo pred ci tive analyt ci s. Fore- 
casting ni  lareneg  snaem  pred ci ting  eht future. To eval- etau  
pred ci tive raeser c  h  v   suoira for ce asting tec nh ique era s  desu  
sa  ni  what w dluo  pah p  ne    rednu di ff erent ic r- cumstan ec s. 

Importan ec  si  osla  ig v ne   ot dnu ersta dn in  g a eht pp cil at oi n 
fo  qua il tative dna  auq n itatit ve method  fo s for ce asting, 
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dnu ersta dn ing  gniylrednu fo  stochast  ci rp o  gnivired  ,sessec  
 dezilareneg  estimators fo  seasona  l factors etc. 

Statist ci s si  auq n itatit ve elihw  pred ci tive sisylana  si  bot  h
auq n itatit ve  dna  qua il tative. For ce asting si  about 

pre-d ci ting eht  future. L igo st ci  pred ci tive sisylana  sesu  bot  h
auq n itatit ve   dna qua il tative methods ot  rpmi ov  e  th  e  ngised  
 dna  oc mpetitivene ss  fo  b  a  ssenisu   melborp  b  y estimating 

eht  tsap    dna future b he a  roiv  fo  a ub sine rp ss o ssec  gnoma  
organ zi at oi ns  rof eht  improvement ni  th  e a pp cil at oi n fo  

ssenisub  prob el m. 
selaS  atad  si  h  egu   dna   euqinu  sa  it   sesirpmoc  fo  v lo -  ,emu  

var ei ty   dna  v le o ic ty  fo  .atad  V si  emulo  ni  term fo s  selas  
 dna  ecirp  deta li s, auq n it ty, items ,dlos  time d fo ay, ,etad  

customer atad  etc. V le o ic ty si  denifed  sa  loc - cel t oi n  fo  atad  
ni  term  s  fo  y lrae y  ,  monthly  ot  w ee kly  , yliad  ot  ylruoh  .atad  

Var ei ty si  ni  terms fo  dir ce t sa el s  , selas  distri ub t oi ,n  enilno  
,selas  oc mpetitor selas  etc  . ruO  raeser c  h   melborp  slaed  

iw th improvement ni  man- a eg ment fo  selas  atad  ni  terms 
fo  for ce asting  desab  o  n  emos  sp cifice  requirements.  

Int ge rat oi n  fo   selas  dat  a iw th  deta eli d  customer  atad  si  
 desu  rof  e iff eic nt  a  dn e ff ce tive operat oi ns. selaS  atad  

oc ntains informat oi n re-  gnidrag  eht  selas  enod  rof  a time  
 naps  fo  5 y  srae  a  dn customer atad  oc ntains lla  eht  r ele vant 

informat oi n re- lated ot  customers  ,emaN(  Contact deta li s 
etc.). 
In this ap p  ,re  we hav  e    desu time seires  for ce asting t  o
pred ci  t futur  e selas(  value/observat oi ns  ) by gnisu  som  e
f nu ct oi n fo  tsap  observat oi ns. oslA  eht    laruen networ  k taht  
we  era   sah  ereh  gnisu  non -  raenil  f nu ct oi n os  w osla e  
imp el mented oc nstructing  eht non -  raenil  auto re- noisserg  
mod le . 

.II  RETIL A ERUT  R EIVE W 
ylsuoiverP  for ce asting w sa  yllareneg  desab  up no  statsit- laci  

methods il ke AMIRA  mo gnilled  etc.  taht provide  d l wo re  
 ycarucca  rate  s  ni  eht  pred ci t oi ns.   ehT  a pp roac  h rof  

for ce asting desu  by su  is desab  no  peed    laruen net- w   ,skro
taht   snrael  through eht  atad  rp o  dediv  ta  th  e time  fo

training dna  then am ke pred ci t oi ns no  eht  test- atad  desab  
up no  its sihT  .gninrael  ylhgih  desaercni  th  e  ycarucca  fo  
for ce asting. 
 

.III  METHODOLOGY 
For ce asting a si  time sp deifice  experimentat oi .n  Mostl  y

 AMIRA  mo  gnilled   desu  si   ni  for ce astin  g  tim  e  es r ei  s  atad
il ke ,selas  llac  v ,emulo  inventory etc. ereH  we ig lliw ve 
oc mparative sisylana  fo  gnisu  v suoira  p ralupo  tech- seuqin  

taht  nac  pleh  ni  gnivlos  for ce asting orp   melb i p n red ci ting 
selas  dna  gnizylana  eht  impact fo  promot oi n no s  selas  

activit ei s: 
 

emiT htiw skrowteN larueN gnitargetnI   seireS  :gnitsaceroF
selaS gnivorpmI  

yenhsraV ahbunA ,irawiT  atirhbuhS ,ruaK  atiknaA rD ,tiahtaK hgniS ardneliahS  
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.A  AMIRA  Mo  emiT:gnilled  seireS  Pred ci t oi n 

.B  raeniL  noissergeR  dna  s ge ment desab  For ce asting 

.C  larueN  Networks: aM c enih  gninraeL  rof  For ce asting. 

.A  Mo gniv  Av egare  dna  RA AMI  Mod ille ng 
AMIRA  mo gnilled  tec nh iqu iw e t  h non - lanosaes  e ff ce  t  si

deifissalc  sa   )d,q,p(  AMIRA  erehw  p si  eht  numb  re   fo
autor ge re ss ive terms, d si  eht  numb  re   fo non-seasona  l

secnereffid  dna  q si  eht  numb  re  fo  deggal  for ce ast e rr or ni s  
eht  pred ci t oi n equat oi .n  

 AMIRA  mo  gnilled   sgal  sesu  fo  eht  di ff erential es r ei  s
dellac  auto isserger ve terms, sgal   fo eht  for ce ast e rr or  s

m  dellac o  gniv  av  egare  terms  dna  a time seires  whic  h sdeen  
ot  be di ff erentiated ot  be edam  stat oi nary ot  oc n- vert into 
na  int ge rated v noisre  fo  a stat oi nary .seires  T c o apture 

AMIRA  mo led  rof  a time seires  if rst w h e ave t i o dentify eht  
redro  gnicnereffid fo  dedeen  ot  stat oi nar  ezi  eht seires  dna  

osla  rof  mer o gniv  s eht easona il ty oc mpo- nent, ni  
oc nj nu ct oi n iw th a v s  ecnaira tab zili ing trans- format oi ns 
us ch sa  gniggol  dna  de lf ating  . AMIRA  mod- gnille  tec nh ique 
si  elbapac  fo  capturing ,dnert  cilcyc  a  dn lanosaes  snrettap  
ni  eht  atad  tub  sliaf  ot  capture eht  fe - f ce t fo  other 

i dn epe dn ent factors ihw ch era  non-seasona  l dna  non - cilcyc  
ni  nature. 

 ehT   selas  hs  seires wo  de   na   gnisaercni  dnert  tub  ha  d v  yre  
esion    ni .ti   erehT  w on  sa  seasona il ty nrettap  i  n  .selas  

Pred ci ting us c  h   a    seires a cc urat le y w  sa   a  vita  l cha ell n eg . 
 ehT   selas  hs  seires wo  de   na   gnisaercni  dnert  tub  ha  d v  yre  
esion    ni .ti   erehT  w on  sa  seasona il ty nrettap  i  n  .selas  

Pred ci ting us c  h   a    seires a cc urat le y w  sa   a  vita  l c   .egnellah
sA  if rst ts e ,p  eht  seires  w sa  smoothened us- gni   pu  ot  6 

mo  gniv  av  egare   dna  exponential  smooth-  gni  iw t   h  ahpla  
 1.0  ot   .9.0   ehT   seires  w  sa  for ce aste  d gnisu  both mo gniv  

av dna  egare  exponential smoothen- gni  metho ,d    rorre etar  
fo  eht  seires  w sa  too hgih  fro  m both  eht  tec nh iques,  74.e.i  

per ec nt.  sA  a dnoces  ste  ,p w desu e  AMIRA  mo gniled  
method rof  for ce asting. Th  e resul  t morf  AMIRA  mo sled  
w ere  no s t atisfactor  y sa  th  e av  egare    rorre etar  w sa  v yre  

hgih  .e,i  23  per ec nt iw th  a egnar  fo  0 ot  57  per ec nt. 
sA  a driht  ste ,p  we s ge mented a eg nts into v ges  suoira - 

ments gnisu  AC R  T  sisylana  no  eht  sisab   fo v suoira  ke  y
p namrofre  ec  i dn ci ators,  scihpargomed  dna  othe  r exter-   lan
v  .selbaira  After identi if cat oi n fo  k ye  s ge ments, w  e
for ce asted eht  selas  ae fo ch s ge ment tub  eht  av egare  er-   ror

etar  w sa  st lli  s bu stantial, .e.i  72  per ec nt iw th th  e egnar  fo  
2 per ec nt ot  56  per ec nt. 
 

.B  L raeni  noissergeR  dna  geS ment-based 
for ce asting 

F  gniziminim  ro   rorre  ,etar  we ub li t a  raenil  r ge re ss oi  n
mo led  rof  for ce asting a eg nt’s selas  :gnisu  pu  ot  3 la egg  d
v eula  selas fo  , rorre  oc mponent obtained morf  ARIM  A
mo  gnilled  .e.i  ecnereffid  betw ee n  mo led  if t   dna  actual 
v ,seula  k ye  p  ecnamrofre  i dn ci ator dna s  monthl  y promo- 
t oi ns dna  reffo  v  .selbaira  auQ n itatit ve (impact no  sa el s  )  dna  
qua il tative erutan(  fo   sisylana  )reffo  fo  monthl  y
promot oi ns w ere  enod  ot  create v selbaira  sa  na  tupni  t  o

isserger  no  mo .led  gnisU  it  we w ere  elba  ot   pord  do  nw eht  
av egare  rorre  etar  ot  02  per ec nt iw th rorre  egnar  fo  
4 per ec nt ot  53  per ec nt tub  this w sa  no  niaga  a ver  y rehgih  
side. 

raeniL  noissergeR  si  often desu  ot  los ve time seires  fore- 
casting ereH  .smelborp  t eh  equat oi n si  demrof  iw th th  e pleh  

fo  gal  v selbaira  (ca cl ulated am n )yllau  rof  eht  data- set  pu(  
ot  4 gal  v  )selbaira   dna    gnisserger eht  gal  vari- selba  no   eht

depe dn ent v  .elbaira  tI  nac  osla  in oc rporat i e dn epe dn ent 
v  ,selbaira  ihw ch may further rpmi ov   e th  e  ycarucca  fo  time 
ser ei s. 
Salest  = A+αLag1+βLag2+γLag3+δLag4+ 
P romo(0, +)1 O eht rEf f ectV ariables(1) 
 

.C  aM c enih   gninraeL  rof  for ce asting 
W  e   desu  arti if ic al deef - rof w  dra   laruen  network   s iw t  h
multip   el  neddih  lay  .sre   nI   ruo  st du y, eht  f nu ctio   n  si

 .raenilnon  ehT  strength ae fo ch oc nn ce t oi n si  measure  d by 
a auq n it t  y dellac  w gie ht  . ereH  w gie ht  s w ere  adjuste  d
iterativ le y.Many   laruen  network  if tt ing   smelborp  ma  y  ro  
ma  y  not  oc vn  egre  ot  lo  lac  inim m  mu   ecnis   a  neu- lar  
network mo led  aht t if ts w lle  ma ig  y ve po ro  out  elpmas fo  
for ce ast. T  o  if t eht   laruen  network mo   sled t o o btain  eht  
best  for ce ast  s  fo  eht  tset  atad  rehtar  tha  n eht  best  if t  ot  

eht  training  .atad  oslA  it  si  not   esiw ot  esu    laruen network 
mo led  ni  alb ck bo ,x  os  t eh   esiw analyst sdeen   ot esu  
tradit oi nal mo gnilled  statist ci s t  o s cele t a g oo d  laruen  
network mo .e.i  ,led  ot  s cele t ap- propriate deggal  v  selbaira  
sa  .tupni    eroferehT we use  d AMIRA  mo gnilled  dna  raeniL  

noissergeR  initia ll  y the  n rp o  dedeec  ot   laruen  networks. 
 gninrael  peeD   laruen  networks w ere   desu  rof  trainin  g eht  

mo .sled  gnisU    laruen networks, eht  for ce asting wa .enod s  
ehT  mo led  desu  oc nsisted fo  multip el  neddih  lay- sre  taht  

 desaercni  eht  oc m up tat oi n dna  a cc uracy. 
  ruO obj ce tive si  ot  for ce ast monthly selas  reta eli r. Fo  r thi  s  

we hav  e   desu  selas  atad  rof   ruof  y  srae   morf  Jan 
9002   ot ceD  2102  ni  gnidliub  ruo  for ce asting mo .led  fA - ret  

this we have created 21  sgal  1gal( - )21gal  os  ruo  dat  a eg ts 
decuder  ot  by 21  months dna  ruo  wen  atad  si  ava li - elba  morf  

naJ  0102  ot  ceD  .2102  sihT  atad  w sa  desu  t  o niart  eht  
network. F ro  va il dat oi n we have desu  atad  fo  r xis  month  s  

morf  naJ  3102  ot  enuJ  .3102  V  seula  fro  m naJ  3102  ot  ceD  
3102  w ere  pred ci ted rof  for ce asting  . sediseB  eht  21  ,sgal  we 

osla  eg nerated exponential fo  th  e sgal  sa  w lle  sa  th ie r  
transform  s  gnisu  di ff erent  mathe- mat ci al a ogl rithms dna  

desu  them sa  features rof  train- gni  eht   laruen  network  taht  
 desaercni  eht   ycarucca  fo  for ce asting. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

.giF   1  Intensity  dna  goL  Distribution 
 

ereH  eht  v eula  w sa  for ce asted gnisu  eht  v seula  ta  sgal  dna 1  
.21  nI  eht  b  gninnige  we have morf  gal  1 ot  gal  31  , they   era
eht  tupni  rp o  dediv  dellac  sa  eht  tupni  node  . For ce ast si  eht  



)MREJI( tnemeganaM dnA hcraeseR gnireenignE fo lanruoJ lanoitanretnI  
9432 :NSSI - emuloV ,8502 - eussI ,40 - 7102 yraunaJ ,10  

 

                                                                                              001                                                                                   moc.mreji.www   

tuptuo  dellac  sa  eht  tuptuo  no .ed  Hid- ned  lay re  fo  001  
 snoruen  era  eht  rp o gnissec  nu its. Als  o a oc nstant  v  eula  1 

w sa  intro ud ec d  sa  eht  tupni  ter  m sa  eht  fo  laudiser  tupni  
sgal  w sa   .dedda  F ee d-forwar  d  laruen  networks iw th   ylesned

oc nn ce ted multip el  hid- ned  lay sre  rp o   dediv v suoira  
oc mbinat oi ns snoruen fo  t  o rt nia   laruen  network. We og t 
eht  optimal tuptuo  iw th 

42   .snoruen  After training  laruen  network   gnisu var- suoi  
oc mbinat oi ns fo   snoruen  ni  eht   neddih  lay   ,re w a e c eih v de  a 

grea  t sseccus  ni  for ce astin  g selas  .seires  Th  e av egare  rorre  
etar  w sa  brought down ot  4 per ec nt iw t  h a egnar  fo  0 

per ec nt ot  4 per ec nt. 

.VI  OBSERVA IT ONS 
F  mor   lla  eht  method  ,desu  s  eht  inim m  mu   rorre  wa  s
obtained ni   laruen  network aorppa c .h  oS  this w sa  use  d ni  
for ce asting. 

CO CN LUSION 
 ehT  multi-layered  laruen  network aorppa c g   h av  e  th  e best 

results sa  derapmoc  ot  eht  statist ci al methods. fiD - ferent 
type fo    laruen networks iw th di ff erent oc n if gura- t oi n fo  

 neddih  lay  sre   nac  be rof  desu  obtaining mor  e a cc urate 
for ce asting. 
 

 
.giF   2  Actual  selaS  sV  For ce asted  selaS  rof  eht  ye  ra  

3102  
 

 
.giF   3  Observation Tab el  
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