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WIJATI BOONYANUSITH : THE DEVELOPMENT OF A WEB-BASED SYSTEM
TO MEASURE RESPONSE TIME AND TO FORECAST DEMAND WITHIN
BLOOD SUPPLY CHAIN

ADVISOR : PHONGCHAI JITTAMAI Ph.D. 231 PP.

In Thailand, the National Blood Centre of the Thai Red Cross Society is responsible for
blood collection and distribution to hospitals within the network nationwide. Blood distribution is
an important activity within this blood supply chain which includes the Regional Blood Centre
and network hospitals. Nowadays, many Regional Blood Centers in Thailand confront with
ineffective communication channel and insufficient information to fulfill its obligation. Thus, this
leads to an inaccurate blood distribution and a waste of time, which can be harmful to patients
with critical conditions. The main objective of this research is to develop a web-based system to
manage blood requisition within the blood supply chain. The system was designed to cope with
this problem. It aims to improve the efficiency of data communication within the supply chain to
reduce response time for each blood demand request. The blood searching output from the system
is shown indicating the list of hospitals sorted by the quantity of blood available in stocks and
distance from the Regional Blood Centre for use as a decision making tool in fulfilling blood
requisition of the staffs. This system has also been evaluated in the response time in blood
searching and the result showed that an average duration of overall response times was 0.003887
seconds. This method can be applied into equation by dividing the overall average duration with
total number of cycles in the simulation. Moreover, this research also has explored the demand
forecasting model to forecast the blood demand in each month that occurs at the Regional Blood
Centre V. The analysis has used the summary of distribution of blood and blood components in
past 5 years along with the time series models analysis to compare in each model. The results has
showed that the Exponential Smoothing method is the most suitable to be used to forecast with
this statistical data according to the statistical data, the value of Mean Absolute Percentage Error

0f 26.1492%, using an alpha value equals to 0.1
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- Double Exponential Smoothing
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- Winter’s Linear and Seasonal Exponential Smoothing (EXPOW)

o a)o a a . . 1
MININTAITUANNUNTARI8ITNITVDS Double Exponential Smoothing L#3l

a0 IafFoumesyoimssaudetegamanlsuudines nudedeuur Idundsoudugunu

' v
as A 4

) Aa o o ] % ~ ~
S ’J‘ﬁufﬁiﬂﬁﬂwﬂqﬂjmm@y’aauﬂimL’Ja']‘V]aJﬂ%%EJf]ﬂﬂ']aLlagﬂﬂﬂﬂlLUQIuN“lﬂ Tﬂﬂilﬁilﬂ’ﬁﬂ

Y

Y
9 (=

NeIVDI fatl
S= O[X /I, 1+(1-0)(S,+b,)
b=Y(S,-S.)+(1-Y)b,
It:B(Xt_St)+(1_B)Il-L
=\ d A
HazlauMs lumInensal Ao
Ft+m = (St + bt m) I t—L+m

=
INNLY) L Lﬂuﬂ’)ﬁJfﬂ’JﬂJfNi]ﬂﬂWﬁ

fluilasogamainiylSunda

et

1%}6’1W§Uﬂ%ﬂﬁ1 seasonal

=~ @

I¥dmsualsuan Trend

o Gl%?hﬁ%ﬂﬂ%ﬂﬁi Randomness



34

[ 4 J
2.4.6 ﬂ"lﬁ'Jﬂ?hﬂ'J”lNﬂﬁ"lﬂ!ﬂaf’)u‘U@\‘lﬂ"lﬁ‘i/‘lﬂ1ﬂ§m

9
a

4 I [ v a
lﬁﬂ\i%1ﬂﬂ1iW81ﬂimNWa1ﬂa%@%}38 U ANUU ﬂTi i]$ ﬂﬁui%’ﬂﬂﬁWﬂWﬂim!m‘U

H H Y Y
la dmeniiafigatesuiuazdelidaiizin  msadudsisamoinnuoudfouiey

WAITIFUNY UADZITISUUUINIIMTAUNUMT IUADHULIASINUY UATUAITUANATINY

[

] 3’; Aa v 1 A A [ A A 9 dy
IMUU IFTIAATANTUAIALNQADUUDINTTNYINIUNITUAN ‘wuanh NU

- Mean Square Error (MSE)
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- Mean Absolute Percentage Error (MAPE)
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- Mean Absolute Deviation (MAD)
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270 290 -20 400 20 7.4
230 250 -20 400 20 8.7
260 240 20 400 20 7.7
210 250 -40 1600 40 19.0
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fludidausu : Regional Blood Centre V 24 January 2011
uuusn | aaviatia | suraisiiaa | auuiiaiia | Bungiaya | aanainszuy
anuanviaya
o All Status © Pending © Completed

uaaavny Emergency [+

Viuviwini

m

._---------_“—-
2 Bua Yai Hospital 5 05 05 0 0 0 152011-01-24Daily Pending &

4 Saint Mary's Hospital 0 50 5 10 0 0 0 202011-01-24Dailly  Pending "

6 Maharach Hospital 20 0 20 0 20 0 0 0 60 2011-01-24Daily Pending

g P- Paet Nakhon Ratchasima 0 00 20 00 0 2 2010-12-16Dally  Pending

Ihlllllllll---l
10Maharach Hospilzl 0 00 OO 1 1 2011-01 24EmergenchompIeted# E
-I-I.--I 2010-12-21Dally ~ Completed#
12Golden Gate Hostital 2 3 45 6 7 8 36 2010-12-13EmergencyCompleted#
I—-------.I___-
14Golden Gate Hostital 2 00 00 00 0 2 2010-12-13Daily Completed#
15Golden GateHostital 1 0 0 0 0 0 0 0 1 2010-12-13Daily  Completed
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fiudidiausu : Regional Blood Centre V 24 January 2011
uiusn | aaviaiia | sunesidaa | auuiiaiia | Bunqliasa | sananszuy
UPDATE |
[Blood Inventory Update

Hospital Name : Regional Blood Centre V
A+ : [0 A-: 0 B+: 0 B-:0 AB+: 0 AB-: 0 O+: 10 O-:0
LS_ubm"l | | Cancel |

25 25 25525 0 2010-12 27
4 Regional Blood Centre V 1 0 0 2010-12-14
um-__-___-
§.Reglonal Blood nh'e V' 6 0 0 0 0 0 0 0 2010-12-14
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fiudieiausu : Regional Blood Centre V 24 January 2011
uuusn | aaviavia | suiaisiaaa | auuilaiia | Bungliaya | aanannszuy

Fiuyiwihil

----—-—-
10 0 0 0 2010-12-28

2 Golden Gate Hostital
3

§- Korat Memorial Hospital 0 2010-12-21

6 Maharach Hospital 0 2010-12-03

- --------

8 Bangkok Hospital 10 20 5 Sl 2500 51 7 0 2010-12-03

9 xS TR S L TR

10 Kham Sakae Saeng Hospital 28 30 22 4 5 175 1 2010-12-03

-_--------

12 Khon Buri Hospital 15 16 4 5 10 0 2010-12-03

13 --------

14 Chum Phuang Hospital 45 3 1 2010-12-03

.—-----—--

16 Non Daeng Hospital 8 g T 160N 6N 25101550 0 2010-12-03

17 Non SungHospital 22 8 19 5 25 12 3 1 2010-12-03

18 pud Ydi Hospitdl 33 o 12 £ 10 1 5 = UilU-12-U3
SN 2 i 3 20 7N P

20 Prathai Hospital 15 2 12 2 7 5 5 0 2010-12-03

21 17200 TS ) D3 57 ]

22 Pak Chong Nana Hospital 2 2 10 2 18 6 7 2 2010-12-03

23 Pakchong Memorial Hospital 6 5 8 6 19 8 3 0

24 Phra Thong Kham Hospital 93 8121900 0 2010-12-03

25 PhimaiHospital 19 7 5 2 6 4 5 0 20101203

26 Phimai Medical Hospital 27N 6 D7AN I TSI i 7 2 2010-12-03

27 33 238 7 25 4 9 3 20101203

28 Lam Thamenchai Hospital 22130 I 78 1298 61 2 1 2010-12-03

29 Wang Nam Khiao Hospital 19 9 2 175 6 5 1 |

30 Soeng Sang Hospital I3 e D 7 2SR T 0 2010-12-03

31 SikhiuHospital 12 5 8 165 2 4 2

32 Sung Noen Hospital S5 60 50 5N 22 O 1 2010-12-03

33 S ST P 72 7] 2T T T
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fiudeausu : Regional Blood Centre V 24 January 2011
uyusn | aaeiaiia | sunaisidaa | auuiiaiia | Sunq2iaya | sanainszuy

saiayaiaiia

-BloodGroup: @ A © B © AB © O

- Rh Type : ® Rh+ Rh-

- Quantity : 10 unit(s)
[ search
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iU
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fiudieaudu : Regional Blood Centre V 24 January 2011
winhusn | adviadia | suiaisidaa | auviiadia | Sunqeiaya | aanannszuy =

szurdayaiaia

- Blood Group : @ A B AB (o]
- Rh Type : @ Rh+ Rh-

- Quantity : |10 unit(s)

[ Search

m

[ | |
1 Golden GateHostital 10 0 0 0 0O 0 0O 0 10 001
2 P. Paet Nakhon Ratchasima Hospital 10 0 10 3 14 5 1 0 43 06
3 Korat Memoriai Hospitai 20 0 20 0 20 0 0 0 60 1.8 |
4 Maharach Hospital 10 0 10 3 4 0 1 0 28 18 E|
5 Fort Suranari Hospital 30 10 20 13 14 15 21 13 136 3.1
6 Bangkok Hospital 10 20 5 =25 s 5 EmY 0 87 4.2
7 Kham Thale So Hospital 137107205 10050 0 0 63 16.5
8 Pak Thong Chai Hospital A 15 8N 11 23 125 1 1 83 329
9 Non Sung Hospital 2008019 572570112013 1 95 373
10 Chakkarat Hospital 19 15 22 7 25 3 10 0 101 436
11 Sikhiu Hospital 2005008 16 5 2 4 2 54 46
12 Kham Sakae Saeng Hospital 28 30 22 4 5  br AL It 5 bl T )
13 Dan Khun Thot Hospital b BT | A R b | 1 86 60.5
14 Phimai Hospital 1975 2 6 4 5 0 48 609
15 Phimai Medical Hospital 21 6 272 3 15 5 7 2 86 615
16 Wang Nam Khiao Hospital 19 9 2 TS 605 1 64 669
17 Non Daeng Hospital 18 4 16 6 25 15 0 0 84 729
18 Soeng Sang Hospital 13 8 0 AN 25N 20N 1 0 56 895
19 Pak Chong Nana Hospital 2 2 10 2 18 6 7 2 69 917
20 Chum Phuang Hospital A5 30 08 AN 1A D5 D 1! 1 112 99.2
21 Prathai Hospital il pa pb b b b a 0 48 99.9
22 Bua Yai Hospital 33 9 15 4 15 10 3 2 91 102
23 Lam Thamenchai Hospital 23NN 7N 12 602 1 74 119
24 Muang Yang Hospital 33 23 8 7 25 4 9 3 112 124
25 Kaeng Sanam Nang Hospital 23 5 26 1 29 4 2 2 B7 126
261 Saint Mary's Hospital D5 (0T 5T 100 (00 o 20 2E
27'SungNoenHospital B0 5 60 5 5 2100 i 82 343"
28]Phra Thong Kham Hospital |87 187137 ]8T 742 190 100 00 (a4 454
291 Nona Bilinmak Hospital AT AT 2 2 e AT AT e T8 T
807 Khon B HEspital T 6T AS T AT AT ST 7 0T 06268 8T
811Ban Luam Hospital e 2 AT e 20 2 s o
B2!Khong Hospital BT 00920 (24T 125 T 8T 0T 83T i7ee
83 Pakchong MemorialHospital |65 B 5 |19 B 3 10 55 888 |

_ B _© uwinudumatulailqgau?
111 Pl ngmu? e udle 2 uarraflun 30000 Tredwel 0-4422-3000 Tneaas D-4422-4070

@ naautnriaflinudan@f 5 uarrafun
121 putanriaing £.udlne s uarreilin 30000 Tredwl 0-4426-8555 Tneans 044268729
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fiuéidauiu : Regional Blood Centre V 24 January 2011
uihusn | adviavia | suraisidaa | auuniatia | Sunqliaya | sanainsyuy
@anuanviaya g

@ All Status Pending = Completed
1 : (2011 [=] wiau : (Al month [+]

All Hospital [=]

UARIINUR E]

2 Bua Yai Hospital 5 05 05 0 0 0 152011-01-24Daily Pending &

4 Saint Mary's Hospital 0 50 5 10 0 0 0 20 2011-01-24Daily Pending &

6 Maharach Hospital 20 0 20 0 20 0 0O 0O 60 2011-01-24Daily Pending &

8 ﬂo'::ﬁ;"a“h"“ Ratchasima 0 00 20 00 0 2 2010-12-16Dally  Pending

10Maharach Hospital 0 00 0O O O 1 1 2011-01-24EmergencyCompleted#  _
11Korat Memorial Hospital 10 0 0 0 0O 0 0 0 10 2010-12-21Dally ~ Completed#
12Golden Gate Hostital 7 8 36 2010-12-13Emergency Completed#
l“.l.......“&_-
14Golden Gate Hostital 2 00 00O OO0 0 2 2010-12-13Daily Completed#
15Golden GateHostital 1 0 0 0 0 0 0 0 1 2010-12-13Dally  Completed#
...

© unrinuidunalulailqrun?
111 o inefy agrued o.iles s uarrrafin 30000 Tredned 0-4422.3000 Tnan 0-4422.4070

@ niauinariafinuveiif 5 uarmaifun

121 pusaneaing 8.led o usrrredan 30000 Trefnd 0-4426-8565 Tneenr 044268720
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fludeausu : Golden Gate Hostital 24 January 2011
adviatia | sovuaiaiia | Adyaiseswanuna | panainszuy
| UPDATE |

Blood Inventory Update

Hospital Name : Golden Gate Hostital

A+ : 0 A-: 0 B+ :lo B-:lo AB+: 0 AB-: |0 O+: 0 O-:0

Submit | | Cancel |

Golden Gate Hostital 5 ORI 0 5 0 5 0 2011-01-24
Golden Gate Hostital 3 0 0 0 0 0 o0 0  2010-12-13
Golden Gate Hostital 1 0 0 0 0 0 0 0  2010-12-13

_ @ s inurdumaluladqrus?
111 puuswineiy ngru? e s « uarrrsitan 20000 Tredned 044223000 Terae 0-4422.4070

@ nauinarlafinuvaeAf 5 uarrafun
121 ouvsnraing €.108a & uarrrsiin 20000 Teedwl 0-4426-8555 Tnrans 0-4426-8729
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(Emergency)

fludeiausu : Golden Gate Hostital 24 January 2011
advlaiia | savuaiadia | Aayalsewununa | aanannszuy

Request Type : © Daily © Emergency

Hospital Name : Golden Gate Hostital

A+ : |10 A-: 0 B+ : 10 B-:0 AB+: 5 AB-: |0 O+:0 O-:0
Submit | | Cancel |

m

2

. g 5 @ uwinurdumalulaiiqrun?
111 UUINENAL AT 20009 L UATITIANN 30000 IntAw 0-4422-3000 Tnstng 0-4422-4070

" © niarFnrlafinudaendd 5 uazrrafun
121 oussanaing &.d08a 4 uarrailin 30000 Tnefinf 0-4426-8555 Tnrmne 0-4426-8729
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v X

FoyanugIuag 9 vodlsaneialuniedsuaazims

fludieiausu : Golden Gate Hostital

24 January 2011

aavlaiia | savuaiadia | dayaisswuunia | aanainszuy

hospitallD :
hospitalName :
address :
province :
telephone :
distance :
Username :
Password :
Rpt password :

ho2

Golden Gate Hostital

Nai Muang, Muang Nakho
Nakhon Ratchasima

044 242 658

0.01

h02

ane

@ umﬁ_'nmaﬂmntﬂnﬂqmﬂé

11 o Enedy ngae? e.des e uarmaflin 20000 Tredwl 0-4422-3000 Tnemns 044224070
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o E ® navinariafiaureeAd 5 uarreun
121 nussnnalng £.5709 s uareilin 30000 Tnedwf 0-4426-8555 Tnee 0-4426-8729
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Y 1 o as J d' d‘ d' 9
GI'J'E'JEﬂ\ﬂuﬂ'liﬂ']u'Jﬂ‘l'J‘ﬁﬂ'lﬁﬂ'llﬂﬁfllﬂﬁ’f]ﬂﬂ%']ﬂmﬂylﬁslu W.f. 2547

] ]

~ @ 1 9 U4 o Y as 1 A A A
AT NN 3.5 uﬁmmamw@gam”lmnﬂmsmmmmﬂnmsmmaamaau‘n

1o gilasn N=2 e, ABS (e ) e /X,
UNINY 787
AuAIUT 803
TIREHY 755 795 -40 40 0.05298
Y 1233 779 454 454 0.368208
WOENIAY 926 994 -68 68 0.073434
TN TREHT] 1175 1079.5 95.5 95.5 0.081277
NINYIAY 1250 1050.5 199.5 199.5 0.1596
GAVRGH 1108 1212.5 -104.5 104.5 0.094314
Aueeu 962 1179 217 217 0.225572
fa1nY 785 1035 -250 250 0.318471
WA 653 873.5 -220.5 220.5 0.337672
FUNAY 992 719 273 273 0.275202
UNIINY 1105 822.5 282.5 282.5 0.255656

F,,= (653 +992) /2
=822.5

MAPE = 1/10 ( 0.052980132 + 0.368207624 + 0.073434125 + 0.081276596 + 0.1596 +

0.094314079 + 0.22557172 + 0.318471338 + 0.33767228 + 0.275201613 ) ] x 100

19.82 %
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2. M3 Single Exponential Smoothing

aUNIg F,=0X + F-OF)=F+0(X,-F)
I v A
o e,=X - Filusinnuaaiamasulunsy ¢
Y
4 F ., =F+0¢

@296131uM 3TN Single Exponential Smoothing 31n90yalu .. 2547

M15199 3.6 uaaIRIg1IToyaN InaINMIAILINAI875NT Single Exponential Smoothing

ou gilaan Ft0L=05 e 0=0.5 (et/X0)100 MAPE
UNTIAN 787
qumﬁuf 803 787.0000 16.0000 1.9925 1.9925
TREEY 755 795.0000 -40.0000 -5.2980 5.2980
WU 1233 775.0000 458.0000 37.1452 37.1452
NHENIAY 926 1004.0000 -78.0000 -8.4233 8.4233
ﬁqmﬂu 1175 965.0000 210.0000 17.8723 17.8723
nINHINY 1250 1070.0000 180.0000 14.4000 14.4000
Farmay 1108 1160.0000 -52.0000 -4.6931 4.6931
Aueeu 962 1134.0000 -172.0000 -17.8794 17.8794
AaAY 785 1048.0000 -263.0000 -33.5032 33.5032
WoAIMEY 653 916.5000 -263.5000 -40.3522 40.3522
FunAY 992 784.7500 207.2500 20.8921 20.8921
NN 1105 888.3750 216.6250 19.6041 19.6041




F ;= (0.5x992) +(784.750 - (0.5 x 784.750))
= 888.3750
el3 = (1105 - 888.3750)

= 216.6250

MAPE = (216.6250/1105) x 100

19.6041 %

3. 2513 Double Exponential Smoothing

qUNT F,.=a+bm
1o a=28-S"
nag b=[0/(1-0)][S,-S,"]
S o a9 S 1 v
Tag m  UTUIUNITZNABIMINGINTAIANKTN

o fumdiahminuezo<a<1

uann Single Exponential Smoothing T 3132 t

S,” 134A1910 Double Exponential Smoothing @ 313% t
il S= X +(1-0)S,

uaz 8= Bs,+1-Brs.,”
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@296191UM3MUIUITNT Double Exponential Smoothing 31nd03alu .6, 2547

~ o ' 9 Y 9
AT NN 3.7 Llﬁﬂ\‘iﬁﬁli’)ﬂ]ﬁ‘"@y’ﬁﬂllﬂﬁnﬂﬂ”lﬁﬂ

o

1UIUAIBITNT Double Exponential Smoothing

oy | quasd S a=05 [S"B=0s5| a b, F.. | e, e,” | MAPE
unsIAY | 787 | 787.0000 | 787.0000

quaniug | 803 [795.0000 |791.0000 | 799.0000 | 4.0000

fuaw | 755 | 7750000 | 783.0000 | 767.0000 | -8.0000 | 803.0000 |-48.0000 | 2304.0000 | 63576
Wy | 1233 |1004.0000 | 893.5000 [1114.5000 |110.5000 | 759.0000 [474.0000 [224676.0000 | 38.4428
WQBAIAY | 926 | 965.0000 | 9292500 |1000.7500 | 35.7500 [1225.0000 [299.0000 |89401.0000 | 32.2894
fquien | 1175 [1070.0000 | 999.6250 [1140.3750 | 70.3750 |1036.5000 [138.5000 |19182.2500 | 11.7872
ASAQIAY | 1250 |1160.0000 [1079.8125 |1240.1875 | 80.1875 [1210.7500 |39.2500 | 1540.5625 | 3.1400
Fonaw | 1108 [1134.0000 1106.9063 |1161.0938 | 27.0038 |1320.3750 [2123750 45103.1406 | 19.1674
Mugiey | 962 |1048.0000 10774531 |1018.5469 [-20.4531 |1188.1875 [226.1875|51160.7852 | 23.5122
qaAu | 785 | 9165000 | 9969766 | 836.0234 |-80.4766 | 989.0938 [204.0938 416542588 | 25.9992
Woedmou| 653 | 7847500 | 890.8633 | 678.6367 |-106.1133 | 755.5469 1102.5469 |10515.8616 | 15.7040
Funny | 992 | 8883750 | 889.6191 | 887.1300 | -12441 | 5725234 [419.4766 [175960.5865 | 42.2859
AN | 1105 | 996.6875 | 943.1533 |1050.2217 | 53.5342 | 885.8867 [219.1133 |48010.6300 | 19.8293

a, = (2x888.3750)-889.6191

= 887.1309

b, = (0.5/(1-0.5))x (888.3750- 889.6191 )

= -1.2441

F,, = (887.1309 +( (-1.2441)*1))

= 885.8867

MAPE

(219.1133 /1105 ) x 100

19.8293 %




4, 25N Winter’s Linear and Seasonal Exponential Smoothing (EXPOW)

quNII

Tag

L

F1+m = (St + bt m) I

t—L+m

b=Y(S,-S.)+(1-Y)b,
It=B(Xt'SI)+(1_B)It—L

<
Lﬂuﬂammwmqgma

S= O[X/L,]+(A-0)(S,,+b,,)
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avgralumsmuinisns EXPOW mndeyalu wa. 2547 Tugduuy lasine (L=3 iow)

A o ! 9 Ay ¥ o Y as
AT NN 3.8 Llﬁﬂ\wnf]fl'l\cl"ueisljaWhl@i]']ﬂﬂ'ﬁﬂ'lu'gmﬂjﬂ']ﬁﬂ’ﬁ EXPOW

TanY gilasn S, I, b, F,., | e(Xt-Ft) | MAPE
UNIIAN 787 0.8798
AUMNUT 803 0.8977
Huny 755 0.8440
Y 1233 | 1233.0000 | 0.8858 | 109.8800
WOEAAY 926 1187.1978 | 0.8918 | 943118 | 1205.5144 | -279.5144 | 30.1851
figuiey 1175 | 1336.8061 | 0.8458 | 99.8414 | 1081.6542 | 93.3458 | 7.9443
AINYIAY 1250 | 1423.8767 | 0.8854 | 98.5643 | 1272.6256 | -22.6256 | 1.8100
Fara 1108 | 1382.4206 | 0.8873 | 84.5623 | 1357.7467 | -249.7467 | 22.5403
Aoy 962 1302.1887 | 0.8404 | 68.0829 | 1240.7633 | -278.7633 | 28.9775
Aa1AY 785 11284218 | 0.8759 | 43.8979 | 1213.2835 | -428.2835 | 54.5584
weAdMeY | 653 954.1278 | 0.8772 | 22.0787 | 1040.2060 | -387.2060 | 59.2965
Uy 992 1078.2697 | 0.8444 | 32.2850 | 820.4438 | 171.5562 | 17.2940
NN 1105 | 1186.0253 | 0.8787 | 39.8321 | 972.7841 | 132.2159 | 11.9652
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2]
Il

(0.5x(1105/0.8759) ) + ((1-0.5) x (992 + 32.2850) )

1186.025

((0.1) x (1186.0253 - 1078.2697) ) + ( (1-0.1) x 32.2850)

o
b
I

39.8321

—
Il

(0.05x (1105/1186.0253) ) + ((1-0.05) x 0.8759 )

0.8787

F,, = ((1078.2697 +(32.2850 x 1)) x 0.8759 )
=972.7841

MAPE = (132.2159/1105) x 100

=11.9652 %

A a =KX Y A an . kS o 9 9 1 91
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4 , .4
A3 4.1 HAAITBYATZHZIIAINTABVAUDININNTTIA0IADIUMIAUTOUN 1 D9 10

NUIUIY dlsuaznsifimei(X,,Y) | szeznaImsneuaves ()
1 A+ =10 0.004024
2 A+ =10 0.003292
3 A+ =10 0.004208
4 A+ =10 0.004555
5 A+ =10 0.003483
6 A+ =10 0.003692
7 A+ =10 0.003861
8 A+ =10 0.004083
9 A+ =10 0.004030
10 A+ =10 0.003941

A1519N 4.2 meeﬁjmgaizammmﬁmmﬁummnnnaﬁwamamunwa‘fmuﬁ 119420
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- Double Exponential Smoothing
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The Development of Web-based System for Blood Requisition
within Blood Supply Chain

Wijai Boonyanusith
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Abstract—Blood bank has a major task to collect
blood from donors, monitor blood quality and supply,
and distribute blood and blood components to
hospitals within the network. Blood distribution is an
important activity within this blood supply chain. If
the blood bank is able to deliver blood supply to its
respective demand in a timely manner, patients’ lives
will be saved. Nowadays, many regional blood banks
in Thailand confront with ineffective communication
channel and insufficient information to fulfill its
obligation. Thus, this leads to an inaccurate blood
distribution and a waste of time, which can be
harmful to patients with critical conditions. It is our
goal to develop a web-based system to manage blood
requisition within the blood supply chain. The
system was designed to cope with this problem. The
main objective is to improve the efficiency of data
communication within the supply chain to reduce
response time for each blood demand request. We
also focused on managing blood inventory at each
blood bank effectively. The results have shown that
the proposed system helps enhancing the
communication among blood partners within the
supply chain network. The blood bank staffs are able
to fulfill blood demand request in a timely manner.

Keywords-blood bags; local hospitals; regional
blood bank; requisition; web-based system

L INTRODUCTION

Blood is an important resource in the medical
activities. The need of blood usage is caused by
various kinds of illness, which is uncontrollable.
Blood supply is generally gathered from
voluntarily donors. Blood cannot be appraised in
term of cost, has a limited shelf-life, which must be
utilized in a relatively short period. Consequently,
blood is known to be an important medical supply
which must be managed well to minimize loss.
Typically, the unit that administers and manages
the requisition and distribution of blood is called
the “blood bank”™.

Phongchai Jittamai

School of Industrial Engineering,
Suranaree University of Technology,
Nakhon Ratchasima 30000 THAILAND
e-mail: jittamai@sut.ac.th

In Thailand, the National Blood Center of Thai
Red Cross Society is responsible for blood
collection and distribution to hospitals within the
network nationwide. Nowadays, the National
Blood Center requires blood at approximately
1,500 units per day, which consists of 400, 400,
600, and 100 units of blood groups A, B, O, and
AB, respectively. However, the National Blood
Center cannot distribute enough blood to hospitals
across the country because of inadequate blood
supply. Due to short-life of blood, the National
Blood Center of Thai Red Cross Society had
established the Regional Blood Center in major
provinces of Thailand to decentralize blood
acquisition and distribution services in order to
meet the rising demand from various regions of the
country.

The Regional Blood Center was first
established in 1996. Currently, there are 12
Regional Blood Centers nationwide. Its duty is to
audit blood quality, acquire blood from donors and
distribute blood to hospitals in each center’s
service area. The other important task of each
Regional Blood Center is to match patient demands
for blood from hospitals in the area to blood supply
in the regional blood bank. Therefore, an efficient
management of blood flow among the donors,
blood bank center, hospitals, and patients are
important to save patients’ lives. This concept of
this study is synonymous to the basic concept of
blood supply chain management.

Blood bank plays the most important role in the
blood supply chain. Its major responsibility is to
supply blood to meet the rising demand from
hospitals effectively. The distribution of blood in
the right amount at the right time to the right
destination is a key to an efficient management of
blood supply chain. Furthermore, information flow
among partners in blood supply chain is an
important activity that enhances an effective



operation of blood distribution. Good
communication can prevent errors in managing this
supply chain. Blood requisition is an activity in the
blood distribution process that any hospital in the
network places a blood demand request to the
blood bank. The appropriate communication
channel as well as precise information can strongly
help the blood bank to match supply in stock to
each demand request. Thus, it helps reducing wait
time for supply-demand matching and patients are
able to access to the needed blood faster.
Currently, the task to match blood supply and
demand in National Blood Centers depends solely
on the decision of blood bank staffs without much
help from information technology. It is our
objective to develop a model to represent blood
requisition from the blood bank with a logical
decision-making tool to manage blood supply and
demand matching in order to minimize response
time. Therefore, the requisition within the blood
bank network needs a system with an appropriate
communication channel, essential information and
effective decision-making tool that links all supply
and demand within the blood supply chain.

II.  LITERATURE REVIEW AND RELATED WORKS

Information technology plays a critical role in
the success of the organization. The development
of the ability to share information within the supply
chain was very important [1][4][12]. Incorporating
information  technology in  supply chain
management can be categorized into 3 main
activities; (i) to process transactions, (ii) to plan
and collaborate within the supply chain, and (iii)
to track orders and shipments [6]. The ability to
manage information and demand that occur within
the supply chain using information technology
helps reducing the operating costs [9], increasing
the level of customer service [13], and creating
value added to the organization [2]. Internet and
web-based information system are key factors to
support information sharing within the supply
chain, which caused the supply chain to be more
dynamic [8]. They also allowed business to
function at a faster pace with a moderate cost
through electronic communications. Moreover, the
advantage of the internet and web-based system
enables small and medium enterprises to gain
benefit from communications and transactions in
real time. This enhances an accurate management
information flow within the supply chain [3].
However, the integration of information
technology should be consistent with the context of
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operations as well as policies and limitations of
each organization.

Currently, there is further development of
information systems for the medical and health
benefits. Despite the difference in the scope of the
problem and the objectives, most communication
channels, data tracking tools, information
processing, as well as decision support system in
medical operations are in the form of web-based
systems. The web-based system can support data
communications to numerous medical centers in
remote locations with reduced times [10], e.g.,
patient data transmission between departments in
the hospital via web-based system, using web-
based system to manage blood donor database.
Moreover, web-based system is used as tools in
some specific activities, such as in the development
of appropriate time and quality of laboratory report
in the detection of tuberculosis in Peru [7], to store
medical records in order to track patient
information on HIV treatment in Haiti [5], and in
providing, monitoring, filtering, and distribution of
blood to prevent the spread of HIV infected blood
bags, which was conducted in 14 countries in the
Africa and the Caribbean [11].

In Thailand, there has been a development of
information systems to support blood banks
operations, particularly in the blood donation unit.
There was a prototype development for managing
the blood bank system on the internet. However,
the work in developing this prototype was focused
mainly on blood procurement, blood monitoring
and filtering, and donor data storing. There is no
evidence of system development to support blood
requisition in Thailand. It is our intention to study
the framework on the issue of blood requisition and
blood distribution between the regional blood bank
and hospitals in the network. This work took the
advantage of internet technology, web-based
system, and database, as well as an integration of
the supply chain management concept in the
development of web-based system for requisition
within the blood supply chain of regional blood
bank in Thailand.

III. METHODOLOGY

A. Problem Study

The Regional Blood Center V, Nakhon
Ratchasima province, is one of 12 regional blood
centers in Thailand. It serves 6 lower northeastern
provinces of Thailand, which are Nakhon
Ratchasima, Buri Ram, Surin, Si Sa Ket,



Chaiyaphum, and Maha Sarakham. Blood bank is
the major department of this regional blood center,
which is responsible for every blood service
operation for all hospitals in the network. We
selected the requisition and distribution process of
blood bags between this regional blood center and
hospitals in the network in our study. Historical
data show that there has been a high volume of
operations related to data communications and
blood bags distribution in Muang District, Nakhon
Ratchasima. Therefore, we have focused this study
mainly in Nakhon Ratchasima province.

Problems in blood requisition and distribution
caused from ineffective data communication
between hospitals in the network and their
respective blood bank. In the current practice,
blood bank staffs rely on document and phone calls
to carry blood demand request tasks. Once the
request is submitted to the blood bank, staff checks
for blood availability at the bank. If there is no
available blood supply at the blood bank to match
demand, staff needs to make phone calls to each
hospital in the network. This process usually takes
about 5 minutes for each call to each hospital.
There is no system that put together all relevant
blood information that blood bank staff can access
and obtain essential information in timely manner.
This may contribute to delays and mistakes that
can strongly affect the flexibility of blood supply
chain due to inefficient flow of data and blood bags
information.

The web-based system for blood bag
requisition was designed and developed to reflect
the real practice of the blood bank and hospitals in
the blood supply chain network. It enhances
information flow among all members within the
supply chain and improves communication for
making blood requisition more rapidly and
accurately. Blood bank staffs are able to obtain the
precise information regarding blood requests from
the hospitals and make appropriate distribution.
The flow of information and material within blood
supply chain is shown in Fig. 1.

e = c * * e
—_— aprall Howpnel T —_—
Donors & ,,_ i Patients
Blood Bank = rewes  sesseais
Center Hospitals
4 A
‘ .

Web-based System

Material Flow

— — — Information Flow

Figure 1. Blood supply chain.
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B. Initial Design

The prototype system was designed by using
techniques and technologies in building web
applications. PHP language had been used to write
the scripts of web-based and connected to database.
MySQL was used to generate database to store data
and stored procedures. Its function was divided
into 2 main sections; blood bank and hospitals,
followed by each process requirements.

Hospital network can request blood to blood
bank via web use. In addition, hospitals are able to
use this system to update the number of blood bags
in their blood stocks and report online to blood
banks. [Essential data to be recorded are blood
group (ABO Rh) and quantity (units) in each blood
group that each hospital receives and distributes to
various locations within the blood supply chain.
This information is stored in the database and it
allows blood bank staffs to monitor all blood bag
flow within its supply chain network.

Blood bank is responsible for handling requests
from hospitals. Staffs can retrieve each blood
request via the web. Then, they are able to verify
blood availability in blood bank stock right away.
If there is blood supply in stock that matches
demand staff can approve the request and
immediately notify hospital that places the request.

The important step in the requisition is to search
for blood in the correct group and quantity that
matches demand requested. If there is no blood
availability at the blood bank, staffs can search for
blood from other locations in the supply chain
network using the web-based system. All
incoming and outgoing blood bags information will
be updated in the system automatically and this
system represents the real-time blood inventory
information at each location. The flow process in
fulfilling blood demand request is illustrated in Fig.
2.

Input data in blood search is the blood group
and the quantity of blood requested. This flow
process chart incorporates the concept of supply
chain management to deliver right products at the
right time. Algorithm for processing demand
requests was designed based on two important
factors; (i) the quantity of blood stocks in each
hospitals, and (ii) the distance between blood bank
and each hospital. In the first step, this system will
search for requested blood group in the database.
Then, it will sort a list of hospitals with that have
blood availability in the group requested in
ascending order.



Start Stocks {

Updating o

Figure 2. The flow of process in web-based system.

Next it searches for hospitals in the list that
have adequate blood quantity and rearrange the list
of hospitals according to the descending distance
from each hospital to blood bank. Finally, the
output result from this algorithm is shown
indicating the list of hospitals sorted by the
quantity of blood available in stocks and distance
from the blood bank for use as a decision making
tool in fulfilling blood requisition of the staffs.
The chart of input data, processing conditions, and
output result is as shown in Fig. 3.

We developed this web-based system as a
decision support system for blood requisition
within its blood supply chain. The user interface
was designed for ease of use. Staff members who
are familiar with using internet and web browser,
such as submitting blood requisition request by
email, are capable of using this system. If there is
a request for blood requisition, the system will
process all relevant data using the algorithm as
illustrated in the flowchart of Fig. 2. An important
factor to evaluate the performance of the system is
system computation time to process and display
result information. It is essential that the system
provide accurate blood search result with less
computation time. The output result shows a list of
hospitals in the network that have available bloods
to supply to the needed demand.
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INPUT PROCESS OUTPUT
- Blood group
(ABOR) - Stocks - Alternative
- Demand - Distance hospitals
(Unit)

Figure 3. Input, process and output for making of an decision
support tool for fulfilling blood requisition.

The output result can be shown in three
different categories. The first output category
displays only a single hospital that has adequate
blood to supply and is nearest to the blood bank.
The second category displays a list of all hospitals
that have more blood supply than the demand
requested in each single location. This list is sorted
by the ascending order of distance from each
hospital to the blood bank. The last category
displays a list of all hospitals in the network,
including hospitals that have both adequate and
inadequate blood supply for demand requested.
Distances from each hospital to the blood bank are
sorted in an ascending order as well. All three
output interfaces help blood bank staff members
making decision more effectively. The second and
the third interfaces are beneficial to the blood bank
staff members to make decisions especially in a
situation where there is not any one particular
hospital in the network that carries enough blood
supply for each demand but blood accumulation
from at least two hospitals in the network is
possible. Staffs are able to supervise blood supply
throughout the network and make an accurate
decision in a timely manner. An example of output
result interface of the web-based system in blood
searching is illustrated in Fig. 4. In this Figure,
blood group A with Rh" in the amount of 10 units
is needed. The output interface shows hospitals in
the network that have either adequate or inadequate
blood to supply for this demand.

The output result shown in Fig. 4 can be
explained as the following: the first row of the
table indicated the result according to the first
category; namely, the hospital that has more blood
supply than the demand request and is nearest to
the blood bank. It is highlighted in the darkest
shade. The result shown in rows 2 to 7 are list of
all hospitals in the network that have greater blood
supply than the demand requested.



‘Welcome Regional Blood Centre V

Hosme | Stock | | Hospitals | Sigs Out

Group Rh Type

- Plhamsat
| NN EosEe ool

Search

Blood Searching
This Ranction rebams the supples in ascending order based on distance from the hospitals
BloodGroup: “ A B AB O

Rh Type : * Rh+ Rh-
Quantity : |10 Unit(s)

Figure 4. The output interface of blood searching result.

The list is sorted in an ascending order of
distance from each hospital to the blood bank.
They are highlighted in a lighter shade. The last
group of result is shown in rows 8 to 10 are
hospitals that have inadequate blood supply to
fulfill the demand. They are also listed in an
ascending order of distance from each hospital to
the blood bank. They are highlighted in the
lightest shade.

IV. EVALUATION

A. Method Design

The evaluation of the web-based system is to
assess the system response time to process from a
period of receiving a requested demand to
displaying the output result. A search criteria used
in this study is based on the following four
conditions.

1) Display a single hospital that carries
adequate blood supply and is located and nearest to
the Regional Blood Center V.

2) Display seven hospitals that have more
blood supply than the requested demand. which is
the total number of hospitals in Muang District.

3) Display seven hospitals that have less
blood supply than the requested demand.

4) Display blood supply for all forty
hospitals, which is the total number of hospitals in
the network.

We used sets of data to test the system. For
example, there is a demand submitted to request 10
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units of blood group A Rh'. All four conditions
were evaluated by the system and the result is
shown in Table I.

B. Result

The web-based system conducted blood search
within the blood supply chain network. The
systems computed according to four conditions
mentioned above. The result is shown in Table I.
Computation times for each search condition are
0.36, 0.96, 1.05, and 1.63. seconds, respectively.
System computation times for all four conditions
are a lot less than conducting the search manually,
which usually take more minutes up to an hour to
find the result. Hence, it can be stated that
conducting blood search using the web-based
system is more efficient.

TABLE 1. THE BLOOD SEARCH RESULT ACCORDING TO
FOUR SEARCHING CONDITIONS AND THEIR COMPUTATION
TIMES USING A WEB-BASED SYSTEM

Show
Quantity of adequate Usage
Conditions hospitals and time
as a result inadequate | (seconds)
suppliers
1 No 0.36
2 7 No 0.96
3 7 Yes 1.05
4 40 Yes 1.63

Moreover, the blood searching result follows
the requirement of each searching condition. This
result can be used as a decision support tool for
blood bank staff to make a decision to fulfill the
blood demand.

V. DISCUSSION

The result from this study suggests that the
proposed web-based decision support system has
an ability to fulfill blood at the faster pace
compared to the current practice. The web-based
system has advantages in terms of easy to access
via the internet, cost-effectiveness, and take less
time to process results. It allows blood bank to
obtain the information accurately from within the
blood supply chain. Moreover, it is an essential
decision making tool for staffs to fulfill any
demand request. The display of supply level and
distance factors is also consistent to the policy of
blood requisition in the regional blood bank. So
this web-based can deal with the realities of the
blood requisition problem.




An appropriate flow of information and
material enhances the blood supply chain to be
more flexible. Blood bank can handle the demand
with the support of fast communication channel
and accurate information processing. The system
is designed to handle high volume of blood
requisition, searching, and distribution requests that
prone to be changed frequently. The design and
development of user interface, algorithm, database
and all system components are consistent to the
actual operations of any regional blood bank,
which runs under the same standard nationwide.
Hence, it is our believe that the proposed system is
capable to work for any other blood banks in the
any Regional Blood Centers across Thailand.
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soUft 1
Tsanenuna fuuTatia
1 15
2 12
3 19
4 16
5 13
6 10
7 13
8 11
9 15
10 17
5282190 oL
0.004024 27U N
ADUEAUDY
s0U7 3
Tsawenia fulatia
1 3
2 1
3 21
4 5
5 21
6 16
7 5
8 0
9 17
10 16
52821701 oL
0.004208 TU17
ADUEUDY

soUft 2
Tsanenuna fuauTadia
1 19
2 14
3 24
4 8
5 6
6 9
7 5
8 25
9 14
10 23
528210 .
0.003292 U N
ADUAUDY
s0Uf} 4
Tsanenuia fuauladia
1 3
2 7
3 8
4 20
5 15
6 6
7 14
8 0
9 4
10 10
528210 .
0.004555 A7
ADUAUDY
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soUft 5
Tsanenuna fuuTatia
1 26
2 22
3 14
4 7
5 7
6 8
7 0
8 1
9 14
10 24
52Uz oL
0.003483 27U N
AOUAUDY
s0UH 7
Tsawenia fulatia
1 6
2 2
3 14
4 9
5 20
6 2
7 4
8 18
9 16
10 4
52821701 oL
0.003861 U7
ADUAUDY

50Ut 6
Tsanenuna fuauTadia
1 16
2 23
3 12
4 16
5 23
6 15
7 1
8 5
9 22
10 15
528210 .
0.003692 3UIN
ADUAUDY
s0Uf 8
Tsanenuia fuauladia
1 1
2 2
3 21
4 8
5 14
6 19
7 18
8 7
9 16
10 13
528210 .
0.004083 U7
ADUAUDY
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s0U7 9
Tsanenuna fuuTatia
1 13
2 18
3 16
4 3
5 13
6 11
7 3
8 8
9 3
10 7
5282190 oL
0.004030 21N
ADUEAUDY
s0Uf 11
Tsawenia fulatia
1 25
2 20
3 3
4 25
5 25
6 22
7 6
8 5
9 13
10 11
52821701 oL
0.004093 TU17
ADUEUDY

50U 10

Tsanenuna fuauTadia

1 5

2 6

3 28

4 28

5 16

6 26

7 23

8 3

9 10

10 29
528210 .

0.003941 27U N
ADUAUDY
s0Uf 12

Tsanenuia fuauladia

1 19

2 25

3 5

4 23

5 10

6 6

7 3

8 1

9 1

10 18
528210 .

0.003819 317

ADUAUDY
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soUf 13
Tsanenuna fuuTatia
1 15
2 15
3 10
4 19
5 14
6 5
7 21
8 0
9 2
10 11
5282190 oL
0.004168 2UIMN
ADUEAUDY
s0Uf 15
Tsawenia fulatia
1 6
2 3
3 17
4 12
5 1
6 0
7 27
8 25
9 25
10 7
52821701 oL
0.003921 U7
ADUEUDY

soUf 14

Tsanenuna fuauTadia

1 17

2 4

3 10

4 20

5 4

6 7

7 0

8 18

9 10

10 2
528210 .

0.004378 31U N
ADUAUDY
50U 16

Tsanenuia fuauladia

1 14

2 0

3 1

4 21

5 10

6 4

7 14

8 23

9 3

10 1
528210 .

0.004205 A7

ADUAUDY

104



soU 17
Tsanenuna fuuTatia
1 14
2 8
3 13
4 6
5 8
6 10
7 9
8 9
9 5
10 20
5282190 oL
0.003598 2UIMN
ADUEAUDY
50U 19
Tsawenia fulatia
1 2
2 16
3 8
4 7
5 0
6 15
7 16
8 8
9 11
10 6
52821701 oL
0.003780 JU17
ADUEUDY

S0 18
Tsawenuia fuuTlatia
1 9
2 19
3 15
4 6
5 15
6 13
7 11
8 8
9 14
10 18
5202 .
0.002521 UM
ADUEAUDI
50U 20
Tsawenuia fuuTlatia
1 5
2 14
3 13
4 27
5 7
6 12
7 17
8 11
9 25
10 11
52U .
0.004090 TU17

ADVTUDI
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1. 9% MOVING AVERAGE

N=2
Year Month Demand N=2 e, ABS (e ) e /X,
UNINNY 787
AUAWUT 803
TRGEY 755 795 -40 40 0.05298
WO 1233 779 454 454 0.368208
NYHAIAY 926 994 -68 68 0.073434
l; Ngueu 1175 1079.5 95.5 95.5 0.081277
ﬁ N3NGYIAN 1250 1050.5 199.5 199.5 0.1596
GALALE 1108 12125 -104.5 104.5 0.094314
AUeIeU 962 1179 217 217 0.225572
fa1ny 785 1035 -250 250 0.318471
ngeIneu 653 873.5 -220.5 220.5 0.337672
FuUNAN 992 719 273 273 0.275202
UNIIAY 1105 822.5 2825 2825 0.255656
AuAWUT 694 1048.5 -354.5 3545 0.510807
NG 682 899.5 2175 2175 0.318915
SURIAN 689 688 1 1 0.001451
WENIAY 979 685.5 2935 2935 0.299796
£ figuion 1016 834 182 182 0.179134
2 NINGYIAY 860 997.5 -137.5 137.5 0.159884
Faaw 1299 938 361 361 0.277906
AU 1087 1079.5 75 75 0.0069
Aanw 890 1193 -303 303 0.340449
woAIMEU 1163 988.5 1745 174.5 0.150043
FuUNAN 1209 1026.5 182.5 182.5 0.150951
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Year Month Demand N=2 e, ABS (e ) e /X,

UNIIAN 791 1186 -395 395 0.499368

AUAWUT 763 1000 237 237 0.310616

Huaw 930 777 153 153 0.164516

U 812 846.5 -34.5 345 0.042488

wguMAN 865 871 -6 6 0.006936

g\r Ny 1228 838.5 389.5 389.5 0.317182
Q NINYIAY 894 1046.5 -152.5 152.5 0.170582
GRURGP 1084 1061 23 23 0.021218

Aueggu 777 989 212 212 0.272844

gAY 1008 930.5 775 775 0.076885

noAINIeU 981 892.5 88.5 88.5 0.090214

FuUNAN 804 994.5 -190.5 190.5 0.23694

UNIIAN 872 892.5 -20.5 20.5 0.023509

AuAIUT 800 838 -38 38 0.0475

TREY 825 836 -11 11 0.013333

SOYREL 1251 812.5 4385 4385 0.35052

wguMAN 403 1038 -635 635 1.575682

% T TREHT] 527 827 -300 300 0.56926
Q ANYINY 937 465 472 472 0.503735
ALY 996 732 264 264 0.26506

Al 928 966.5 -38.5 38.5 0.041487

fa1ny 461 962 -501 501 1.086768

woAINIU 639 694.5 -55.5 55.5 0.086854

FUNAY 977 550 427 427 0.437052
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Year Month Demand N=2 e, ABS (e ) e /X,
UNIIAN 1072 808 264 264 0.246269
AUAWUT 816 1024.5 -208.5 208.5 0.255515
Hunu 599 944 -345 345 0.57596
U 675 707.5 325 325 0.048148
wguMAN 635 637 2 2 0.00315
% Ngueu 906 655 251 251 0.277042
ﬁ ANIAY 985 770.5 2145 214.5 0.217766
ALY 1376 945.5 430.5 430.5 0.312863
AULIeU 1152 1180.5 -28.5 28.5 0.02474
aanw 397 1264 -867 867 2.183879
woAIN U 331 7745 -443.5 4435 1.339879
FuUNAY 787 364 423 423 0.537484
559 17.87187
MAPE 30.81356




N=3
Year Month Demand N=3 e, ABS (e ) e /X,
unInuy 787
AuAWUT 803
Tuauy 755
IEYUY 1233 781.6667 | 451.3333 45133333 0.366045
nouAAY 926 930.3333 | -4.33333 4.3333333 0.00468
l; ey 1175 9713333 | 203.6667 203.66667 0.173333
Q NINYIAY 1250 1111333 | 138.6667 138.66667 0.110933
GRURGH 1108 1117 9 9 0.008123
Al 962 1177.667 | -215.667 215.66667 0.224186
Aa1AN 785 1106.667 | -321.667 321.66667 0.409766
woAINIU 653 951.6667 | -298.667 298.66667 0.457376
FUAY 992 800 192 192 0.193548
uNIIAN 1105 810 295 295 0.266968
ANMHUS 694 916.6667 | -222.667 222.66667 0.320845
Ay 682 930.3333 | -248.333 248.33333 0.364125
Y 689 827 -138 138 0.20029
nouAAY 979 6883333 | 290.6667 290.66667 0.296902
%?_ TR 1016 7833333 | 232.6667 232.66667 0.229003
2 NINYIAY 860 894.6667 | -34.6667 34.666667 0.04031
GAVALEY 1299 951.6667 | 347.3333 347.33333 0.267385
AU 1087 1058.333 | 28.66667 28.666667 0.026372
fa1ny 890 1082 -192 192 0.21573
WY AN 1163 1092 71 71 0.061049
FUAY 1209 1046.667 | 162.3333 162.33333 0.134271
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Year Month Demand N=3 e, ABS (e ) e /X,

UNIIAY 791 1087.333 | -296.333 296.33333 0.374631

AuAWUT 763 1054.333 | -291.333 291.33333 0.381826

Huau 930 921 9 9 0.009677

WU 812 828 -16 16 0.019704

NOENIAL 865 835 30 30 0.034682

% g 1228 869 359 359 0.292345
Q AINYIAN 894 968.3333 | -74.3333 74.333333 0.083147
GRURGH 1084 995.6667 | 88.33333 88.333333 0.081488

AUIU 777 1068.667 | -291.667 291.66667 0.375375

fa1nw 1008 9183333 | 89.66667 89.666667 0.088955

woAINIEeU 981 9563333 | 24.66667 24.666667 0.025144

FUNAY 804 922 -118 118 0.146766

UNIIAN 872 931 -59 59 0.067661

AuAWUT 800 885.6667 | -85.6667 85.666667 0.107083

Huaw 825 8253333 | -0.33333 0.3333333 0.000404

[SUYRIAT] 1251 832.3333 | 418.6667 418.66667 0.334666

NOHMAN 403 958.6667 | -555.667 555.66667 1378825

% ey 527 8263333 | -299.333 299.33333 0.567995
2 AINYIAY 937 727 210 210 0.22412
GAVAGYY 996 6223333 | 373.6667 373.66667 0.375167

AU 928 820 108 108 0.116379

fa1Aw 461 953.6667 | -492.667 492.66667 1.068691

Wy AINIIU 639 795 -156 156 0.244131

FUAN 977 676 301 301 0.308086
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Year Month Demand N=3 e, ABS (e ) e /X,
NNIIAY 1072 692.3333 | 379.6667 379.66667 0.354167
AuAWUT 816 896 -80 80 0.098039
IRGEY 599 955 -356 356 0.594324
U 675 829 -154 154 0.228148
nouAAY 635 696.6667 | -61.6667 61.666667 0.097113
m ey 906 636.3333 | 269.6667 269.66667 0.297645
Q NINYINY 985 738.6667 | 246.3333 246.33333 0.250085
GAVAGYY 1376 842 534 534 0.388081
AuegU 1152 1089 63 63 0.054688
Aa1AN 397 1171 -774 774 1.949622
WY AIN Y 331 975 -644 644 1.945619
FUAY 787 626.6667 | 160.3333 160.33333 0.203727
505 17.53945
MAPE 30.77097
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Year Month Demand N=3 e, ABS (e ) e /X,
UNIIAN 787
AuAWUT 803
Hunu 755
SR TR TN, 1233
NOuNIAY 926 894.5 31.5 31.5 0.034017
< figuou 1175 929.25 24575 24575 0.209149
2 nINYINY 1250 1022.25 227.75 227.75 0.1822
Famau 1108 1146 -38 38 0.034296
AU 962 1114.75 -152.75 152.75 0.158784
RN 785 1123.75 -338.75 338.75 0.431529
W’L]ﬁ?]ﬂ'lﬂu 653 1026.25 -373.25 373.25 0.571593
FUNAN 992 877 115 115 0.115927
unNIINY 1105 848 257 257 0.232579
QMﬂWﬁuﬁ 694 883.75 -189.75 189.75 0.273415
TRGH] 682 861 -179 179 0.262463
IHEU 689 868.25 -179.25 179.25 0.26016
NHENAY 979 792.5 186.5 186.5 0.190501
x figueu 1016 761 255 255 0.250984
g NINYIAY 860 841.5 18.5 18.5 0.021512
CRLRGE 1299 886 413 413 0.317937
AU 1087 1038.5 48.5 48.5 0.044618
aaay 890 1065.5 -175.5 175.5 0.197191
Wﬂﬁ%ﬂ?ﬂu 1163 1034 129 129 0.11092
FUAY 1209 1109.75 99.25 99.25 0.082093
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Year Month Demand N=3 e, ABS (e ) e /X,

unNIINY 791 1087.25 -296.25 296.25 0.374526

prﬂTﬁuﬁ’ 763 1013.25 -250.25 250.25 0.327982

TRGH 930 981.5 -51.5 51.5 0.055376

g U 812 923.25 -111.25 111.25 0.137007

NHENAY 865 824 41 41 0.047399

A figuou 1228 842.5 385.5 3855 0.313925
g NINHINY 894 958.75 -64.75 64.75 0.072427
Famau 1084 949.75 134.25 134.25 0.123847

AU 777 1017.75 -240.75 240.75 0.309846

faa1ny 1008 995.75 12.25 12.25 0.012153

Wi]ﬁ%ﬂ?‘c’lu 981 940.75 40.25 40.25 0.04103

FUNAN 804 962.5 -158.5 158.5 0.197139

unNIINY 872 892.5 -20.5 20.5 0.023509

AUAUT 800 91625 |  -11625 11625 0.145313

TR 825 864.25 -39.25 39.25 0.047576

IHEU 1251 825.25 425.75 425.75 0.340328

NOuNIAY 403 937 -534 534 1.325062

7 figuiou 527 819.75 | -292.75 29275 0.555503
g NINYIAY 937 751.5 185.5 185.5 0.197972
Famau 996 779.5 216.5 216.5 0.217369

AU 928 715.75 212.25 212.25 0.228718

aa1AY 461 847 -386 386 0.83731

Wi]ﬁ?]ﬂ'lﬂu 639 830.5 -191.5 191.5 0.299687

FUNAN 977 756 221 221 0.226203




Year Month Demand N=3 e, ABS (e ) e /X,
UNIIAN 1072 751.25 320.75 320.75 0.299207
AuAWUT 816 787.25 28.75 28.75 0.035233
ALY 599 876 277 277 0.462437
YU 675 866 -191 191 0.282963
W HNIAN 635 790.5 -155.5 155.5 0.244882
E gy 906 681.25 22475 22475 0.248068
ﬁ NINGIAY 985 703.75 281.25 281.25 0.285533
GAVAGHT 1376 800.25 575.75 575.75 0.418423
Aueneu 1152 975.5 176.5 176.5 0.153212
Aa1nY 397 1104.75 -707.75 707.75 1.782746
WA 331 977.5 -646.5 646.5 1.953172
FUNAY 787 814 27 27 0.034307
666.75 16.63926
MAPE 29.71296
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2. SINGLE EXPONENTIAL SMOOTHING
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a=0.1
Year Month Demand Ft 0 =0.1 e 0 =0.1 (et/Xt)100 MAPE
unIny 787
Qumﬁu‘ﬁ 803 787.0000 16.0000 1.9925 1.9925
Hunaw 755 788.6000 -33.6000 -4.4503 4.4503
WY 1233 785.2400 447.7600 36.3147 36.3147
NOHNIAY 926 830.0160 95.9840 10.3654 10.3654
l; ﬁqmﬂu 1175 839.6144 335.3856 28.5435 28.5435
m NINYINY 1250 873.1530 376.8470 30.1478 30.1478
GAVRGH 1108 910.8377 197.1623 17.7944 17.7944
AU 962 930.5539 31.4461 3.2688 3.2688
fAAIAY 785 933.6985 -148.6985 -18.9425 18.9425
woAINeU 653 918.8287 -265.8287 -40.7088 40.7088
FUNAY 992 892.2458 99.7542 10.0559 10.0559
UNIINY 1105 902.2212 202.7788 18.3510 18.3510
AUATUS 694 9224991 | -228.4991 -32.9249 32.9249
Huaw 682 899.6492 -217.6492 -31.9134 31.9134
WY 689 877.8843 -188.8843 -27.4143 27.4143
NOHNIAY 979 858.9958 120.0042 12.2578 12.2578
;“i, ﬁqmﬂu 1016 870.9963 145.0037 14.2720 14.2720
:G nIinNYInU 860 885.4966 -25.4966 -2.9647 2.9647
GALALYY 1299 882.9470 416.0530 32.0287 32.0287
NITERET! 1087 924.5523 162.4477 14.9446 14.9446
fany 890 940.7970 -50.7970 -5.7075 5.7075
Wqﬂ%ﬂiﬂu 1163 935.7173 227.2827 19.5428 19.5428
FUNAN 1209 958.4456 250.5544 20.7241 20.7241
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Year Month Demand Ft 0 =0.1 e 0 =0.1 (et/Xt)100 MAPE

UNIINY 791 983.5010 -192.5010 -24.3364 24.3364

Qumﬁuﬁ 763 964.2509 -201.2509 -26.3763 26.3763

Huau 930 944.1258 -14.1258 -1.5189 1.5189

WY 812 942.7133 -130.7133 -16.0977 16.0977

NYYNIAY 865 929.6419 -64.6419 -7.4731 7.4731

% ﬁqmﬂu 1228 923.1777 304.8223 24.8227 24.8227
(l(]) nINYInY 894 953.6600 -59.6600 -6.6734 6.6734
GAVRGP 1084 947.6940 136.3060 12.5744 12.5744

AUeIU 777 961.3246 -184.3246 -23.7226 23.7226

fAAIAY 1008 942.8921 65.1079 6.4591 6.4591

woAINeU 981 949.4029 31.5971 3.2209 3.2209

FUNAY 804 952.5626 -148.5626 -18.4779 18.4779

unNIIANY 872 937.7064 -65.7064 -7.5351 7.5351

qumﬁu’ﬁ' 800 931.1357 -131.1357 -16.3920 16.3920

Hunaw 825 918.0221 -93.0221 -11.2754 11.2754

WY 1251 908.7199 342.2801 27.3605 27.3605

NOHNIAY 403 942.9479 -539.9479 -133.9821 133.9821

% ﬁqmﬂu 527 888.9531 -361.9531 -68.6818 68.6818
Cl(l) nINYINY 937 852.7578 84.2422 8.9906 8.9906
GAVRGH 996 861.1820 134.8180 13.5359 13.5359

AU 928 874.6638 53.3362 5.7474 5.7474

fAaAY 461 879.9975 -418.9975 -90.8888 90.8888

nyAIN U 639 838.0977 -199.0977 -31.1577 31.1577

FUNAY 977 818.1879 158.8121 16.2551 16.2551
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Year Month Demand Ft 0. =0.1 e =0.1 (et/Xt)100 MAPE
UNIINY 1072 834.0691 237.9309 22.1950 22.1950
Qnmﬁuﬁ 816 857.8622 -41.8622 -5.1302 5.1302
Hunaw 599 853.6760 -254.6760 -42.5169 42.5169
WY 675 828.2084 -153.2084 -22.6975 22.6975
NOHNIAY 635 812.8876 -177.8876 -28.0138 28.0138
E ﬁqmﬂu 906 795.0988 110.9012 12.2407 12.2407
:Q NINYINY 985 806.1889 178.8111 18.1534 18.1534
GALAGYY 1376 824.0700 551.9300 40.1112 40.1112
AU 1152 879.2630 272.7370 23.6751 23.6751
fAany 397 906.5367 -509.5367 -128.3468 128.3468
GELRLN 331 855.5831 -524.5831 -158.4843 158.4843
FUAN 787 803.1248 -16.1248 -2.0489 2.0489
801.5123 1542.8002
26.1492
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0.2
Year Month Demand | Ft 00 =0.2 e, 0 =02 (et/Xt)100 MAPE
UnIny 787
QNﬂ1ﬁu§ 803 787.0000 16.0000 1.9925 1.9925
Huaw 755 790.2000 -35.2000 -4.6623 4.6623
WY 1233 783.1600 449.8400 36.4834 36.4834
NHENIAY 926 873.1280 52.8720 5.7097 5.7097
l; ﬁQMWEJL! 1175 883.7024 291.2976 24.7913 24.7913
m AINHIAY 1250 941.9619 308.0381 24.6430 24.6430
GALRGH 1108 1003.5695 104.4305 9.4251 9.4251
TR 962 1024.4556 -62.4556 -6.4923 6.4923
aa1nY 785 1011.9645 -226.9645 -28.9127 28.9127
Wi]ﬁ?]ﬂ?ﬂu 653 966.5716 -313.5716 -48.0202 48.0202
FUNAY 992 903.8573 88.1427 8.8854 8.8854
unNIIAY 1105 921.4858 183.5142 16.6076 16.6076
Qumﬁu'ﬁ 694 958.1887 -264.1887 -38.0675 38.0675
Huaw 682 905.3509 -223.3509 -32.7494 32.7494
LHI8Y 689 860.6807 -171.6807 -24.9174 249174
NOHENAY 979 826.3446 152.6554 15.5930 15.5930
g ﬁqmﬂu 1016 856.8757 159.1243 15.6618 15.6618
g nINYIAN 860 888.7005 -28.7005 -3.3373 3.3373
Famau 1299 882.9604 416.0396 32.0277 32.0277
TERGT! 1087 966.1683 120.8317 11.1161 11.1161
aa1nY 890 990.3347 -100.3347 -11.2736 11.2736
wqﬁ%‘mﬂu 1163 970.2677 192.7323 16.5720 16.5720
FUNAN 1209 1008.8142 200.1858 16.5580 16.5580
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Year Month Demand | Ft =02 | e O0=0.2 (et/Xt)100 MAPE

unIIAY 791 1048.8514 -257.8514 -32.5981 32.5981

qumﬁuﬁ 763 997.2811 -234.2811 -30.7053 30.7053

Huaw 930 950.4249 -20.4249 -2.1962 2.1962

IIHI8Y 812 946.3399 -134.3399 -16.5443 16.5443

NHENIAY 865 919.4719 -54.4719 -6.2973 6.2973

% ﬁqmﬂu 1228 908.5775 319.4225 26.0116 26.0116
a nINYIAY 894 972.4620 -78.4620 -8.7765 8.7765
Famau 1084 956.7696 127.2304 11.7371 11.7371

ARG 777 982.2157 -205.2157 -26.4113 26.4113

aa1ny 1008 941.1726 66.8274 6.6297 6.6297

Wﬁ]ﬁ%ﬂwu 981 954.5380 26.4620 2.6974 2.6974

FuUNAN 804 959.8304 -155.8304 -19.3819 19.3819

unNIINY 872 928.6643 -56.6643 -6.4982 6.4982

fgmmﬁ’uﬁ 800 917.3315 -117.3315 -14.6664 14.6664

ATRGHY 825 893.8652 -68.8652 -8.3473 8.3473

LUHIY 1251 880.0921 370.9079 29.6489 29.6489

NOHENIAY 403 954.2737 -551.2737 -136.7925 136.7925

% ﬁqmﬂu 527 844.0190 -317.0190 -60.1554 60.1554
g nINYIAY 937 780.6152 156.3848 16.6899 16.6899
GRVRGEY 996 811.8921 184.1079 18.4847 18.4847

LRGN 928 848.7137 79.2863 8.5438 8.5438

aa1ny 461 864.5710 -403.5710 -87.5425 87.5425

Wi]ﬁ?]ﬂ?ﬂu 639 783.8568 -144.8568 -22.6693 22.6693

FUNAY 977 754.8854 222.1146 22.7343 22.7343
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Year Month Demand | Ft =02 | e O0L=0.2 (et/Xt)100 MAPE
unNIINY 1072 799.3083 272.6917 25.4377 25.4377
Qilﬂ1ﬁu‘l§ 816 853.8467 -37.8467 -4.6381 4.6381
Huaw 599 846.2773 -247.2773 -41.2817 41.2817
LUHI8Y 675 796.8219 -121.8219 -18.0477 18.0477
NOHENAY 635 772.4575 -137.4575 -21.6468 21.6468
m ﬁqmﬂu 906 744.9660 161.0340 17.7742 17.7742
g AINYIAY 985 777.1728 207.8272 21.0992 21.0992
Famau 1376 818.7382 557.2618 40.4987 40.4987
LRGN 1152 930.1906 221.8094 19.2543 19.2543
faa1AY 397 974.5525 -577.5525 -145.4792 145.4792
Wi]ﬁ?]ﬂwu 331 859.0420 -528.0420 -159.5293 159.5293
FUNAY 787 753.4336 33.5664 4.2651 4.2651
760.1469 1576.2112
26.7154
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0.3
Year Month Demand | Ft 0L =0.3 e 0=03 (et/Xt)100 MAPE
UNINY 787
QiJﬂWﬁuﬁ( 803 787.0000 16.0000 1.9925 1.9925
Tuau 755 791.8000 -36.8000 -4.8742 4.8742
WYY 1233 780.7600 452.2400 36.6780 36.6780
NHENIAY 926 916.4320 9.5680 1.0333 1.0333
l; fIQMWH 1175 919.3024 255.6976 21.7615 21.7615
m [ELA LY 1250 996.0117 253.9883 20.3191 20.3191
GRUAGEY 1108 1072.2082 35.7918 3.2303 3.2303
AU 962 1082.9457 -120.9457 -12.5723 12.5723
LRIV 785 1046.6620 -261.6620 -33.3327 33.3327
‘wqﬁ%mau 653 968.1634 -315.1634 -48.2639 48.2639
FUNAN 992 873.6144 118.3856 11.9340 11.9340
unNIINY 1105 909.1301 195.8699 17.7258 17.7258
Qumﬁuﬁ 694 967.8910 -273.8910 -39.4656 39.4656
Tuaw 682 885.7237 -203.7237 -29.8715 29.8715
LUHIU 689 824.6066 -135.6066 -19.6817 19.6817
NOENIAY 979 783.9246 195.0754 19.9260 19.9260
g ﬁqmﬂu 1016 842.4472 173.5528 17.0820 17.0820
g NINYIAY 860 894.5131 -34.5131 -4.0131 4.0131
Famau 1299 884.1591 414.8409 31.9354 31.9354
AU 1087 1008.6114 78.3886 7.2115 7.2115
fAa1nY 890 1032.1280 -142.1280 -15.9694 15.9694
Wqﬂ%ﬂwu 1163 989.4896 173.5104 14.9192 14.9192
FUNAN 1209 1041.5427 167.4573 13.8509 13.8509
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Year Month Demand | Ft Ol =0.3 e =03 (et/Xt)100 MAPE
unNIINY 791 1091.7799 -300.7799 -38.0253 38.0253
qum‘ﬁuﬁ 763 1001.5459 -238.5459 -31.2642 31.2642
Tuaw 930 929.9822 0.0178 0.0019 0.0019
IUHUY 812 929.9875 -117.9875 -14.5305 14.5305
NHBNIAY 865 894.5913 -29.5913 -3.4210 3.4210
% ﬁqmﬂu 1228 885.7139 342.2861 27.8735 27.8735
a NINYINY 894 988.3997 -94.3997 -10.5593 10.5593
Famau 1084 960.0798 123.9202 11.4318 11.4318
AU 777 997.2559 -220.2559 -28.3470 28.3470
fany 1008 931.1791 76.8209 7.6211 7.6211
Wﬁ]ﬁ%ﬂwu 981 954.2254 26.7746 2.7293 2.7293
FUNAN 804 962.2578 -158.2578 -19.6838 19.6838
UNINY 872 914.7804 -42.7804 -4.9060 4.9060
QMﬂWﬁuf 800 901.9463 -101.9463 -12.7433 12.7433
YTRGHY 825 871.3624 -46.3624 -5.6197 5.6197
EI8U 1251 857.4537 393.5463 31.4585 31.4585
NOENIAY 403 975.5176 -572.5176 -142.0639 142.0639
% ﬁqmau 527 803.7623 -276.7623 -52.5166 52.5166
g NINYIAY 937 720.7336 216.2664 23.0807 23.0807
GRUAGE 996 785.6135 210.3865 21.1231 21.1231
AueeU 928 848.7295 79.2705 8.5421 8.5421
fa1ny 461 872.5106 -411.5106 -89.2648 89.2648
wqﬁ%mau 639 749.0574 -110.0574 -17.2234 17.2234
FUNAY 977 716.0402 260.9598 26.7103 26.7103
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Year Month Demand | Ft Ol =0.3 e =03 (et/Xt)100 MAPE
unNIINY 1072 794.3281 277.6719 25.9022 25.9022
AuAWUT 816 877.6297 -61.6297 -7.5527 7.5527
Tuaw 599 859.1408 -260.1408 -43.4292 43.4292
IUHUY 675 781.0986 -106.0986 -15.7183 15.7183
NOBNIAY 635 749.2690 -114.2690 -17.9951 17.9951
m ﬁqmﬂu 906 714.9883 191.0117 21.0830 21.0830
a NINYIAY 985 772.2918 212.7082 21.5947 21.5947
Famau 1376 836.1043 539.8957 39.2366 39.2366
AU 1152 998.0730 153.9270 13.3617 13.3617
fany 397 1044.2511 -647.2511 -163.0355 163.0355
Wﬁ]ﬁ%ﬂ”lﬁlu 331 850.0758 -519.0758 -156.8205 156.8205
FUNAN 787 694.3530 92.6470 11.7722 11.7722
722.1471 1595.8865

27.0489




0.4
Year Month Demand | Ft0l=04 | e X =04 | (et/Xt)100 MAPE
UNINNY 787
QNﬂWﬁuﬁ’ 803 787.0000 16.0000 1.9925 1.9925
Tuau 755 793.4000 -38.4000 -5.0861 5.0861
WYIgU 1233 778.0400 454.9600 36.8986 36.8986
NHHNIAY 926 960.0240 -34.0240 -3.6743 3.6743
l; ﬁquwu 1175 946.4144 228.5856 19.4541 19.4541
g AINHIAY 1250 1037.8486 212.1514 16.9721 16.9721
GRUAGEY 1108 1122.7092 -14.7092 -1.3275 1.3275
AU 962 1116.8255 -154.8255 -16.0941 16.0941
LRIV 785 1054.8953 -269.8953 -34.3816 34.3816
‘Wi]ﬁ%ﬂwu 653 946.9372 -293.9372 -45.0134 45.0134
FUNAY 992 829.3623 162.6377 16.3949 16.3949
unIINY 1105 894.4174 210.5826 19.0573 19.0573
Qumﬁuf 694 978.6504 -284.6504 -41.0159 41.0159
Tuaw 682 864.7903 -182.7903 -26.8021 26.8021
HIU 689 791.6742 -102.6742 -14.9019 14.9019
nouNIAY 979 750.6045 228.3955 23.3295 23.3295
g ﬁqmﬂu 1016 841.9627 174.0373 17.1297 17.1297
g NINYIAY 860 911.5776 -51.5776 -5.9974 5.9974
FImau 1299 890.9466 408.0534 31.4129 31.4129
AueeU 1087 1054.1679 32.8321 3.0204 3.0204
fAa1nY 890 1067.3008 -177.3008 -19.9214 19.9214
Wqﬂ%ﬂmu 1163 996.3805 166.6195 14.3267 14.3267
FUNAN 1209 1063.0283 145.9717 12.0738 12.0738
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Year Month Demand | FtO0l=04 | e (X =04 | (et/Xt)100 MAPE

unNIINY 791 1121.4170 -330.4170 -41.7721 41.7721

qum‘ﬁuﬁ 763 989.2502 -226.2502 -29.6527 29.6527

Tuaw 930 898.7501 31.2499 3.3602 3.3602

WU 812 911.2501 -99.2501 -12.2229 12.2229

NOBNIAY 865 871.5500 -6.5500 -0.7572 0.7572

% ﬁqmﬂu 1228 868.9300 359.0700 29.2402 29.2402
a NINYIAY 894 1012.5580 -118.5580 -13.2615 13.2615
Famau 1084 965.1348 118.8652 10.9654 10.9654

AU 777 1012.6809 -235.6809 -30.3322 30.3322

fany 1008 918.4085 89.5915 8.8880 8.8880

Wﬁ]ﬁ%ﬂmu 981 954.2451 26.7549 2.7273 2.7273

FUNAN 804 964.9471 -160.9471 -20.0183 20.0183

UNIAY 872 900.5682 -28.5682 -3.2762 3.2762

QMﬂWﬁu‘g 800 889.1409 -89.1409 -11.1426 11.1426

YTRGHY 825 853.4846 -28.4846 -3.4527 3.4527

LIHU 1251 842.0907 408.9093 32.6866 32.6866

NOENIAY 403 1005.6544 -602.6544 -149.5420 149.5420

% ﬁqmau 527 764.5927 -237.5927 -45.0840 45.0840
g NINYINY 937 669.5556 267.4444 28.5426 28.5426
GRUAGEY 996 776.5334 219.4666 22.0348 22.0348

AueeU 928 864.3200 63.6800 6.8621 6.8621

fa1ny 461 889.7920 -428.7920 -93.0135 93.0135

‘Wt]ﬁ%ﬂw‘u 639 718.2752 -79.2752 -12.4061 12.4061

FUNAY 977 686.5651 290.4349 29.7272 29.7272
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Year Month Demand | FtO0l=04 | e (X =04 | (et/Xt)100 MAPE
unIINY 1072 802.7391 269.2609 25.1176 25.1176
AuAWUT 816 9104434 | -944434 | -11.5740 |  11.5740
Tuaw 599 872.6661 -273.6661 -45.6872 45.6872
LIHU 675 763.1996 -88.1996 -13.0666 13.0666
NHBNIAY 635 727.9198 -92.9198 -14.6330 14.6330
m ﬁqmﬂu 906 690.7519 215.2481 23.7581 23.7581
a NINYIAY 985 776.8511 208.1489 21.1319 21.1319
Famau 1376 860.1107 515.8893 37.4920 37.4920
AU 1152 1066.4664 85.5336 7.4248 7.4248
fany 397 1100.6798 -703.6798 -177.2493 177.2493
Wﬁ]ﬁ%ﬂ”lﬁlu 331 819.2079 -488.2079 -147.4948 147.4948
FUNAN 787 623.9247 163.0753 20.7211 20.7211
689.1548 1612.5970
27.3322
0.5
Year Month Demand Ft O =0.5 e, =05 (et/Xt)100 MAPE
unIny 787
qmnw‘i’uﬁ 803 787.0000 16.0000 1.9925 1.9925
YTRGHY 755 795.0000 -40.0000 -5.2980 5.2980
WYY 1233 775.0000 458.0000 37.1452 37.1452
nouNIAY 926 1004.0000 -78.0000 -8.4233 8.4233
l; ﬁqmﬂu 1175 965.0000 210.0000 17.8723 17.8723
g NINHIAY 1250 1070.0000 180.0000 14.4000 14.4000
GRUAGEY 1108 1160.0000 -52.0000 -4.6931 4.6931
AU 962 1134.0000 -172.0000 -17.8794 17.8794
a1y 785 1048.0000 -263.0000 -33.5032 33.5032
wqﬁ%m&u 653 916.5000 -263.5000 -40.3522 40.3522
FUNAY 992 784.7500 207.2500 20.8921 20.8921
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Year Month Demand Ft O =0.5 e, 0 =05 (et/Xt)100 MAPE

unNIINY 1105 888.3750 216.6250 19.6041 19.6041

qum‘ﬁuﬁ 694 996.6875 -302.6875 -43.6149 43.6149

Tuaw 682 845.3438 -163.3438 -23.9507 23.9507

LIHU 689 763.6719 -74.6719 -10.8377 10.8377

NHBNIAY 979 726.3359 252.6641 25.8084 25.8084

g ﬁqmﬂu 1016 852.6680 163.3320 16.0760 16.0760
a NINYIAY 860 934.3340 -74.3340 -8.6435 8.6435
Famau 1299 897.1670 401.8330 30.9340 30.9340

AU 1087 1098.0835 -11.0835 -1.0196 1.0196

fany 890 1092.5417 -202.5417 -22.7575 22.7575

Wﬁ]ﬁ%ﬂ”lﬁlu 1163 991.2709 171.7291 14.7660 14.7660

FUNAN 1209 1077.1354 131.8646 10.9069 10.9069

UNIAY 791 1143.0677 -352.0677 -44.5092 44.5092

QMﬂWﬁuf 763 967.0339 -204.0339 -26.7410 26.7410

TRGH 930 865.0169 64.9831 6.9874 6.9874

HU 812 897.5085 -85.5085 -10.5306 10.5306

NouNIAY 865 854.7542 10.2458 1.1845 1.1845

% ﬁqmau 1228 859.8771 368.1229 29.9774 29.9774
g NINYIAY 894 1043.9386 -149.9386 -16.7717 16.7717
GRUAGE 1084 968.9693 115.0307 10.6117 10.6117

AU 777 1026.4846 -249.4846 -32.1087 32.1087

fany 1008 901.7423 106.2577 10.5414 10.5414

wqﬁ%mau 981 954.8712 26.1288 2.6635 2.6635

FUNAY 804 967.9356 -163.9356 -20.3900 20.3900
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Year Month Demand Ft O =0.5 e, 0=05 (et/Xt)100 MAPE
unNIINY 872 885.9678 -13.9678 -1.6018 1.6018
QMﬂWﬁuf 800 878.9839 -78.9839 -9.8730 9.8730
TRGH 825 839.4919 -14.4919 -1.7566 1.7566
I8 1251 832.2460 418.7540 33.4735 33.4735
NHBNIAY 403 1041.6230 -638.6230 -158.4672 158.4672
% ﬁquwu 527 7223115 -195.3115 -37.0610 37.0610
g NINYIAY 937 624.6557 312.3443 33.3345 33.3345
Famau 996 780.8279 215.1721 21.6036 21.6036
AU 928 888.4139 39.5861 4.2657 4.2657
fa1ny 461 908.2070 -447.2070 -97.0080 97.0080
Wﬁ]ﬁ%ﬂ”lﬁlu 639 684.6035 -45.6035 -7.1367 7.1367
FUNAN 977 661.8017 315.1983 32.2618 32.2618
UNIAN 1072 819.4009 252.5991 23.5634 23.5634
QMﬂWﬁuﬁ 816 945.7004 -129.7004 -15.8947 15.8947
Tuau 599 880.8502 -281.8502 -47.0535 47.0535
ey 675 739.9251 -64.9251 -9.6185 9.6185
NOuNIAY 635 707.4626 -72.4626 -11.4114 11.4114
m ﬁqmﬂu 906 671.2313 234.7687 259127 259127
g [ELA Y 985 788.6156 196.3844 19.9375 19.9375
GRURGE 1376 886.8078 489.1922 35.5518 35.5518
AU 1152 1131.4039 20.5961 1.7879 1.7879
fAa1nY 397 1141.7020 -744.7020 -187.5824 187.5824
‘Wi]ﬁ%ﬂwu 331 769.3510 -438.3510 -132.4323 132.4323
FUNAN 787 550.1755 236.8245 30.0921 30.0921
668.5877 1623.0695

27.5097




Year Month Demand | Ft0L=0.6 | e 0L.=0.6 | (et/Xt)100 MAPE

UNINNY 787

QNﬂWﬁuﬁ’ 803 787.0000 16.0000 1.9925 1.9925

TRGHY 755 796.6000 -41.6000 -5.5099 5.5099

LHU 1233 771.6400 461.3600 37.4177 37.4177

NHENIAY 926 1048.4560 -122.4560 -13.2242 13.2242

l; fIQMWH 1175 974.9824 200.0176 17.0228 17.0228

a AINHIAY 1250 1094.9930 155.0070 12.4006 12.4006

GRUAGEY 1108 1187.9972 -79.9972 -7.2200 7.2200

AU 962 1139.9989 -177.9989 -18.5030 18.5030

I RIREY 785 1033.1995 -248.1995 -31.6178 31.6178

‘Wi]ﬁ%ﬂwu 653 884.2798 -231.2798 -35.4180 35.4180

FUNAY 992 745.5119 246.4881 24.8476 24.8476

UNIAY 1105 893.4048 211.5952 19.1489 19.1489

Qumﬁu{ 694 1020.3619 -326.3619 -47.0262 47.0262

STRGH 682 824.5448 -142.5448 -20.9010 20.9010

ey 689 739.0179 -50.0179 -7.2595 7.2595

NOENIAY 979 709.0072 269.9928 27.5784 27.5784

% ﬁqmﬂu 1016 871.0029 144.9971 14.2714 14.2714

g NINYIAY 860 958.0011 -98.0011 -11.3955 11.3955

FImau 1299 899.2005 399.7995 30.7775 30.7775

AU 1087 1139.0802 -52.0802 -4.7912 4.7912

fany 890 1107.8321 -217.8321 -24.4755 24.4755

Wqﬂ%ﬂwu 1163 977.1328 185.8672 15.9817 15.9817

FUNAN 1209 1088.6531 120.3469 9.9542 9.9542
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Year Month Demand | Ft0L=0.6 | e X=0.6 | (et/Xt)100 MAPE

unNIINY 791 1160.8613 -369.8613 -46.7587 46.7587

QMﬂWﬁuf 763 938.9445 -175.9445 -23.0596 23.0596

Tuaw 930 833.3778 96.6222 10.3895 10.3895

ey 812 891.3511 -79.3511 -9.7723 9.7723

NOENIAY 865 843.7404 21.2596 2.4578 2.4578

%\ ﬁQuWLl 1228 856.4962 371.5038 30.2528 30.2528
a NINYIAY 894 1079.3985 -185.3985 -20.7381 20.7381
Famau 1084 968.1594 115.8406 10.6864 10.6864

AU 777 1037.6638 -260.6638 -33.5475 33.5475

RV 1008 881.2655 126.7345 12.5729 12.5729

Wﬁ]ﬁ%ﬂwu 981 957.3062 23.6938 2.4153 2.4153

FUNAY 804 971.5225 -167.5225 -20.8361 20.8361

UNIAY 872 871.0090 0.9910 0.1136 0.1136

Qumﬁmﬁ' 800 871.6036 -71.6036 -8.9504 8.9504

STRGH 825 828.6414 -3.6414 -0.4414 0.4414

WYIgU 1251 826.4566 424.5434 33.9363 33.9363

NOENIAY 403 1081.1826 -678.1826 -168.2835 168.2835

% ﬁqmﬂu 527 674.2731 -147.2731 -27.9456 27.9456
g AINHIANY 937 585.9092 351.0908 37.4697 37.4697
GRUAGEY 996 796.5637 199.4363 20.0237 20.0237

AueeU 928 916.2255 11.7745 1.2688 1.2688

fany 461 923.2902 -462.2902 -100.2799 100.2799

wqﬁ%mau 639 645.9161 -6.9161 -1.0823 1.0823

FUNAN 977 641.7664 335.2336 34.3125 34.3125
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Year Month Demand | Ft0L=0.6 | e X=0.6 | (et/Xt)100 MAPE
unIINY 1072 842.9066 229.0934 21.3707 21.3707
QMﬂWﬁuf 816 980.3626 -164.3626 -20.1425 20.1425
Tuaw 599 881.7451 -282.7451 -47.2028 47.2028
ey 675 712.0980 -37.0980 -5.4960 5.4960
NHBNIAY 635 689.8392 -54.8392 -8.6361 8.6361
m fIQIHEJLl 906 656.9357 249.0643 27.4905 27.4905
2 NINYINY 985 806.3743 178.6257 18.1346 18.1346
Famau 1376 913.5497 462.4503 33.6083 33.6083
AU 1152 1191.0199 -39.0199 -3.3871 3.3871
LRIV 397 1167.6080 -770.6080 -194.1078 194.1078
Wﬁ]ﬁ%ﬂ”lﬁlu 331 705.2432 -374.2432 -113.0644 113.0644
FUNAY 787 480.6973 306.3027 38.9203 38.9203
664.4789 1627.8908

27.5914
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Year Month Demand | FtL=0.7 | e O.=0.7 | (et/Xt)100 MAPE

UNINNY 787

QNﬂWﬁuﬁ’ 803 787.0000 16.0000 1.9925 1.9925

TRGHY 755 798.2000 -43.2000 -5.7219 5.7219

LHU 1233 767.9600 465.0400 37.7161 37.7161

NHBNIAY 926 1093.4880 -167.4880 -18.0873 18.0873

l; fIQMWH 1175 976.2464 198.7536 16.9152 16.9152

a AINHIAY 1250 1115.3739 134.6261 10.7701 10.7701

GRUAGEY 1108 1209.6122 -101.6122 -9.1708 9.1708

AU 962 1138.4837 -176.4837 -18.3455 18.3455

I RIREY 785 1014.9451 -229.9451 -29.2924 29.2924

‘Wi]ﬁ%ﬂwu 653 853.9835 -200.9835 -30.7785 30.7785

FUNAY 992 713.2951 278.7049 28.0953 28.0953

UNIAY 1105 908.3885 196.6115 17.7929 17.7929

Qumﬁu{ 694 1046.0166 -352.0166 -50.7228 50.7228

STRGH 682 799.6050 -117.6050 -17.2441 17.2441

ey 689 717.2815 -28.2815 -4.1047 4.1047

NOENIAY 979 697.4844 281.5156 28.7554 28.7554

% ﬁqmﬂu 1016 894.5453 121.4547 11.9542 11.9542

g NINYIANY 860 979.5636 -119.5636 -13.9027 13.9027

FImau 1299 895.8691 403.1309 31.0339 31.0339

AU 1087 1178.0607 -91.0607 -8.3773 8.3773

RGN 890 1114.3182 -224.3182 -25.2043 25.2043

Wqﬂ%ﬂwu 1163 957.2955 205.7045 17.6874 17.6874

FUNAN 1209 1101.2886 107.7114 8.9091 8.9091
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Year Month Demand | Ft0L=0.7 | e X =0.7 | (et/Xt)100 MAPE

unNIINY 791 1176.6866 -385.6866 -48.7594 48.7594

QMﬂWﬁuf 763 906.7060 -143.7060 -18.8343 18.8343

Tuaw 930 806.1118 123.8882 13.3213 13.3213

ey 812 892.8335 -80.8335 -9.9549 9.9549

NOENIAY 865 836.2501 28.7499 3.3237 3.3237

%\ ﬁQuWLl 1228 856.3750 371.6250 30.2626 30.2626
a NINYIAY 894 1116.5125 -222.5125 -24.8895 24.8895
Famau 1084 960.7538 123.2462 11.3696 11.3696

AU 777 1047.0261 -270.0261 -34.7524 34.7524

RV 1008 858.0078 149.9922 14.8802 14.8802

Wﬁ]ﬁ%ﬂwu 981 963.0024 17.9976 1.8346 1.8346

FUNAY 804 975.6007 -171.6007 -21.3434 21.3434

UNIAY 872 855.4802 16.5198 1.8945 1.8945

Qumﬁmﬁ' 800 867.0441 -67.0441 -8.3805 8.3805

STRGH 825 820.1132 4.8868 0.5923 0.5923

WYIgU 1251 823.5340 427.4660 34.1699 34.1699

NOENIAY 403 1122.7602 -719.7602 -178.6005 178.6005

% ﬁqmﬂu 527 618.9281 -91.9281 -17.4437 17.4437
g AINHIANY 937 554.5784 382.4216 40.8134 40.8134
GRUAGEY 996 822.2735 173.7265 17.4424 17.4424

AU 928 943.8821 -15.8821 -1.7114 1.7114

fany 461 932.7646 -471.7646 -102.3351 102.3351

wqﬁ%m&u 639 602.5294 36.4706 5.7075 5.7075

FUNAN 977 628.0588 348.9412 35.7156 35.7156
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Year Month Demand | Ft0L=0.7 | e X =0.7 | (et/Xt)100 MAPE
unIINY 1072 872.3176 199.6824 18.6271 18.6271
QMﬂWﬁuf 816 1012.0953 -196.0953 -24.0313 24.0313
Tuaw 599 874.8286 -275.8286 -46.0482 46.0482
WYIgU 675 681.7486 -6.7486 -0.9998 0.9998
NHBNIAY 635 677.0246 -42.0246 -6.6180 6.6180
m ﬁQuWLl 906 647.6074 258.3926 28.5202 28.5202
a NINYINY 985 828.4822 156.5178 15.8901 15.8901
Famau 1376 938.0447 437.9553 31.8281 31.8281
AU 1152 1244.6134 -92.6134 -8.0394 8.0394
LRIV 397 1179.7840 -782.7840 -197.1748 197.1748
Wﬁ]ﬁ%ﬂwu 331 631.8352 -300.8352 -90.8868 90.8868
FUNAY 787 421.2506 365.7494 46.4739 46.4739
677.2752 1636.0447
27.7296
0.8
Year Month Demand | Ft0=0.8 | ¢, 0.=0.8 | (et/Xt)100 MAPE
unInNY 787
Qumﬁuﬁ 803 787.0000 16.0000 1.9925 1.9925
STRGH 755 799.8000 -44.8000 -5.9338 5.9338
HIU 1233 763.9600 469.0400 38.0406 38.0406
NHHNAY 926 1139.1920 -213.1920 -23.0229 23.0229
l; ﬁquwu 1175 968.6384 206.3616 17.5627 17.5627
g NINHIAY 1250 1133.7277 116.2723 9.3018 9.3018
GRURGE 1108 1226.7455 -118.7455 -10.7171 10.7171
AU 962 1131.7491 -169.7491 -17.6454 17.6454
IRV 785 995.9498 -210.9498 -26.8726 26.8726
Wi]ﬂ%ﬂwu 653 827.1900 -174.1900 -26.6753 26.6753
FUNAY 992 687.8380 304.1620 30.6615 30.6615
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Year Month Demand | Ft0.=0.8 | e X =0.8 | (et/Xt)100 MAPE

uNINY 1105 931.1676 173.8324 15.7314 15.7314

qum‘ﬁuﬁ 694 1070.2335 -376.2335 -54.2123 54.2123

Tuaw 682 769.2467 -87.2467 -12.7928 12.7928

IHI8U 689 699.4493 -10.4493 -1.5166 1.5166

NHBNIAY 979 691.0899 287.9101 29.4086 29.4086

g ﬁqmﬂu 1016 921.4180 94.5820 9.3093 9.3093
a NINYINY 860 997.0836 -137.0836 -15.9400 15.9400
Famau 1299 887.4167 411.5833 31.6846 31.6846

AU 1087 1216.6833 -129.6833 -11.9304 11.9304

fany 890 1112.9367 -222.9367 -25.0491 25.0491

Wﬁ]ﬁ%ﬂmu 1163 934.5873 228.4127 19.6400 19.6400

FUNAN 1209 1117.3175 91.6825 7.5833 7.5833

UNIAN 791 1190.6635 -399.6635 -50.5264 50.5264

QMﬂWﬁuf 763 870.9327 -107.9327 -14.1458 14.1458

STRGH 930 784.5865 145.4135 15.6359 15.6359

HU 812 900.9173 -88.9173 -10.9504 10.9504

NouNIAY 865 829.7835 35.2165 4.0713 4.0713

% ﬁqmau 1228 857.9567 370.0433 30.1338 30.1338
g NINYIAY 894 1153.9913 -259.9913 -29.0818 29.0818
GRUAGEY 1084 945.9983 138.0017 12.7308 12.7308

AueeU 777 1056.3997 -279.3997 -35.9588 35.9588

fany 1008 832.8799 175.1201 17.3730 17.3730

‘Wt]ﬁ%ﬂi‘c’l‘u 981 972.9760 8.0240 0.8179 0.8179

FUNAY 804 979.3952 -175.3952 -21.8153 21.8153
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Year Month Demand | Ft0.=0.8 | e X =0.8 | (et/Xt)100 MAPE
unIINY 872 839.0790 32.9210 3.7753 3.7753
AuAWUT 800 8654158 |  -65.4158 -8.1770 8.1770
Tuaw 825 813.0832 11.9168 1.4445 1.4445
HU 1251 822.6166 428.3834 34.2433 34.2433
NHBNIAY 403 1165.3233 -762.3233 -189.1621 189.1621
% ﬁqmﬂu 527 555.4647 -28.4647 -5.4013 5.4013
a NINYIAY 937 532.6929 404.3071 43.1491 43.1491
Famau 996 856.1386 139.8614 14.0423 14.0423
AU 928 968.0277 -40.0277 -4.3133 4.3133
fany 461 936.0055 -475.0055 -103.0381 103.0381
Wﬁ]ﬁ%ﬂmu 639 556.0011 82.9989 12.9889 12.9889
FUNAN 977 622.4002 354.5998 36.2948 36.2948
UNIAY 1072 906.0800 165.9200 15.4776 15.4776
QMﬂWﬁuf 816 1038.8160 -222.8160 -27.3059 27.3059
STRGH 599 860.5632 -261.5632 -43.6666 43.6666
HU 675 651.3126 23.6874 3.5092 3.5092
NOENIAY 635 670.2625 -35.2625 -5.5532 5.5532
m ﬁqmau 906 642.0525 263.9475 29.1333 29.1333
g NINYINY 985 853.2105 131.7895 13.3796 13.3796
GRUAGEY 1376 958.6421 417.3579 30.3312 30.3312
AueeU 1152 1292.5284 -140.5284 -12.1986 12.1986
fany 397 1180.1057 -783.1057 -197.2558 197.2558
‘Wt]ﬁ%ﬂw‘u 331 553.6211 -222.6211 -67.2571 67.2571
FUNAY 787 375.5242 411.4758 52.2841 52.2841
704.7048 1639.8480

27.7940
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Year Month Demand FtO=09 | e =09 | (et/Xt)100 MAPE

UNINY 787

QMﬂWﬁuf 803 787.0000 16.0000 1.9925 1.9925

TRGHY 755 801.4000 -46.4000 -6.1457 6.1457

LHU 1233 759.6400 473.3600 38.3909 38.3909

NHENIAY 926 1185.6640 -259.6640 -28.0415 28.0415

l; ﬁqmﬂu 1175 951.9664 223.0336 18.9816 18.9816

m NINYIAY 1250 1152.6966 97.3034 7.7843 7.7843

Famau 1108 1240.2697 -132.2697 -11.9377 11.9377

AU 962 1121.2270 -159.2270 -16.5517 16.5517

fAa1AY 785 977.9227 -192.9227 -24.5761 24.5761

Wﬁ]ﬁ%ﬂwu 653 804.2923 -151.2923 -23.1688 23.1688

FUNAY 992 668.1292 323.8708 32.6483 32.6483

unIINY 1105 959.6129 145.3871 13.1572 13.1572

qumﬁuﬁ 694 1090.4613 -396.4613 -57.1270 57.1270

TRLGHY 682 733.6461 -51.6461 -7.5727 7.5727

WyIgU 689 687.1646 1.8354 0.2664 0.2664

NOuNIAY 979 688.8165 290.1835 29.6408 29.6408

g ﬁqmﬂu 1016 949.9816 66.0184 6.4979 6.4979

g [LELAREY 860 1009.3982 -149.3982 -17.3719 17.3719

FImaw 1299 874.9398 424.0602 32.6451 32.6451

AU 1087 1256.5940 -169.5940 -15.6020 15.6020

fany 890 1103.9594 -213.9594 -24.0404 24.0404

Wqﬂ%ﬂwu 1163 911.3959 251.6041 21.6341 21.6341

FUNAN 1209 1137.8396 71.1604 5.8859 5.8859




Year Month Demand Ft0=09 | e O0=0.9 | (et/Xt)100 MAPE
unNIINY 791 1201.8840 -410.8840 -51.9449 51.9449
qum‘ﬁuﬁ 763 832.0884 -69.0884 -9.0548 9.0548
Tuaw 930 769.9088 160.0912 17.2141 17.2141
LHU 812 913.9909 -101.9909 -12.5605 12.5605
NHBNIAY 865 822.1991 42.8009 4.9481 4.9481
% ﬁqmﬂu 1228 860.7199 367.2801 29.9088 29.9088
g NINYIAY 894 1191.2720 -297.2720 -33.2519 33.2519
Famau 1084 923.7272 160.2728 14.7853 14.7853
AU 777 1067.9727 -290.9727 -37.4482 37.4482
fany 1008 806.0973 201.9027 20.0300 20.0300
Wﬁ]ﬁ%ﬂwu 981 987.8097 -6.8097 -0.6942 0.6942
FUNAN 804 981.6810 -177.6810 -22.0996 22.0996
UNIAY 872 821.7681 50.2319 5.7605 5.7605
QMﬂWﬁuf 800 866.9768 -66.9768 -8.3721 8.3721
STRGH 825 806.6977 18.3023 2.2185 2.2185
I8 1251 823.1698 427.8302 34.1991 34.1991
NOENIAY 403 1208.2170 -805.2170 -199.8057 199.8057
% ﬁqmau 527 483.5217 43.4783 8.2502 8.2502
g NINNIAY 937 522.6522 414.3478 44.2207 44.2207
GRUAGEY 996 895.5652 100.4348 10.0838 10.0838
AU 928 985.9565 -57.9565 -6.2453 6.2453
fany 461 933.7957 -472.7957 -102.5587 102.5587
wqﬁ%mau 639 508.2796 130.7204 20.4570 20.4570
FUNAY 977 625.9280 351.0720 35.9337 35.9337
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Year Month Demand Ft0=09 | e O0=0.9 | (et/Xt)100 MAPE
unIINY 1072 941.8928 130.1072 12.1369 12.1369
qum‘ﬁuﬁ 816 1058.9893 -242.9893 -29.7781 29.7781
Tuaw 599 840.2989 -241.2989 -40.2836 40.2836
LIHU 675 623.1299 51.8701 7.6845 7.6845
NHBNIAY 635 669.8130 -34.8130 -5.4824 5.4824
m ﬁqmﬂu 906 638.4813 267.5187 29.5275 29.5275
a NINYINY 985 879.2481 105.7519 10.7362 10.7362
Famau 1376 974.4248 401.5752 29.1842 29.1842
AU 1152 1335.8425 -183.8425 -15.9585 15.9585
fany 397 1170.3842 -773.3842 -194.8071 194.8071
Wﬁ]ﬁ%ﬂwu 331 474.3384 -143.3384 -43.3047 43.3047
FUNAN 787 345.3338 441.6662 56.1202 56.1202
742.8334 SUM 1648.7099
MAPE 27.9442
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