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Forecasting Various Demand Types and Optimal Container-based Ordering:

A Case of Imported Exercise Equipment

Noppol Kanakornyingyong' and Charoenchai Khompa’craporn*2

King Mongkut’s University of Technology Thonburi (KMUTT)
126 Pracha Utit Rd., Bangmod, Thungkru, Bangkok 10140, Thailand

When product purchasing from abroad, in addition to demand gquantity and pattern, one must
consider the budget, the lead time, as well as the size of the container and the total weight of the order.
The case study of this research is a web-based exercise equipment retailer. The company offers a range of
products. Certain products are purchased from overseas and are delivered via containers. The lead time
required to deliver a container is approximately 45-60 days. The demands of most of the products are found
to be lumpy and intermittent which are difficult to manage the stock. In order to identify the appropriate
amount to order, first the demands of the products during the lead time should be forecasted. In this
research, four forecasting methods—1. simple moving average, 2. simple exponential smoothing,
3. Croston’s method, and 4. Syntetos and Boylan method, all of which are applied here. Then the amount
of each product to be ordered is found by solving a mathematical program in order to maximize the total
profit under container-based delivery and budget constraints. Several alternative scenarios were also
analysed in order to examine how the solution is affected by the lead time, budget, and the size of

the container.
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1 2 3 4 5 6 7 8 9 10 11 (12] 13
TRX 4| 5 1 211 21 24 (18 0 11 0] 2
RIP60 1 21 0| 7| 3 1] 2] 3 0 0 0| 0| 1
Resistance 3 1 8 3 8|10 3 3 (13 0 1{ 0 1
Multi Bar 20 2] 1 1] 2 1] 0] 0 0 0 41 6] 0
Punch Bag 6 1] 21121 1] 0] 0 0 1 11 1] 4
Dumbbell 18| 035 02030 Of 0135|400 o| 0| O
AB Wheel S| 7| 5]290|13| 4| 6| T| 2| 4 41 2] 6
Push Up 3(10] 3 9115 9191016 | 7 31 7| 4
ChinUpBar | 27 | 25 (19| 18 | 26 | 27 | 16 | 20 | 30 221 30(15] 11
Bench 1 1 1 0o 3 o 1 1 1 1 11 0] 2
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Product Forecast Method Parameters Forecast
TRX Syntetos and Boylan Method a=0.03, Z=13.27, P+=14.09 6.56
RIP60 Syntetos and Boylan Method a=0.01, Z=7.35, P=9.34 5.53
Resistance Croston’s Method 0=0.99, Z+=17.00, P+=37.89 8.72
Multi Bar Syntetos and Boylan Method a=0.01, Z=7.13, P=9.83 5.15
Punch Bag Syntetos and Boylan Method a=0.01, Z=19.97, P+=23.26 5.99
Dumbbell Croston’s Method 0=0.99, Z+=485, P+=50.16 108.69
Ab Wheel Croston’s Method 0=0.99. 7+=9.99, P=14 8.14
Push Up Croston’s Method 0=0.99, Z=20.98, P+=22.98 8.19
Chin Up Simple Exponential Smoothing a=0.02 9.89
Bench Croston’s Method 0=0.99, Z=7.99, P=51.99 1.46
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= YuAvasauA | ey cubic meter (cbm)
- Ywdnvesdudn | mheduilantusedy
Suwesdudn | mhedudy

= Aaunsinguszasd (Mlsfuniian)

gNxE=
Il
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R X
0
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Maximize Profit Z = YN, Xc;P; (3.1)
Subject to:
X; < MA;, Vi (3.2)
X; = AjF;L, Vi (3.3)
X; < YFiL, Vi (3.9)
Xi] _ .
[N_I] = XCi, Vi (3.5)
N XV, < a30 (3.6)
N XcW; < 821,000 (3.7)
N Xc;B; + FC <500,000  (38)
LLay
Xi' Fi,XCi = 0, Vi (3.9)
1if S; < FiL, Vi
i = 3.10
! { 0 otherwise 3.10)
i=12,..10
laeh

auns 3.1 Ao auniswarilsiloviedudiaue

auns 3.2 Ae aunsindulaasdduiudntundols
AUn13 3.3 Ae aunsimMunUSINuE R et

aunTs 3.4 e aunsfsuaUiinadiiegean (el
FuAmvanviaie)

gun1s 3.5 Ae afumsmu@uﬂ%mmﬁﬁamuﬁwmum
&

v

aunis 3.6 As aunisAauauvuIndudl Ldlvdaiu
USNIN5VRIGADNULLDITIUIN 5.89x2.30x2.33 LN’
= 32 LR35’ wAFLa 30 Tuaunisi 3.6 AeUsuinsi

a13130U5AUALARSS Inednannvuanelugaeuiny
wef vedudnniunasidnsildanaiouen
aun1s 3.7 A aunisauguiiniindudn Taflhimiin
Wudedninvesdneumuiues

aun1s 3.8 Ao aunisAuANAUNUAUA Llviduusi
AU

41N15 3.9 Ao AUNIAVUARINYS

aun1s 3.10 Ao aunsdstedudusasuin ngldnis
dndulanuTinaduiasedsiio

Avl i8R 1 A 10 wihudusenisdum

3.4 AMW15IALADIANG

Aldanensit (Fixed Cost) lunsdlil Ao Arlddne
Tunsdsteduduuumingreumuiuesluudazads
Uszanas 85,000 umsends wladuarldsnelunisvuds
maesiag 60,000 vn/ads AseiuduAsied 10,000
Uw/Ass anvududdnlngsdudiisemelng 10,000
vn/ads waz ALBNENSHAZALTELANSY 5,000 U/
s

Tudesfufinnsandroumuiuasouin 20 W

WesnnndAldiedesnitvunm 40 W lneliseaziden

[

N

=D

AABULNULUBIVUIAYITY 20 WA HA21U]
= 30 gnuAdluas/g (Faswazdealuideiiudn)

Frouwmuiueiuuia 20 WaiuimidnldlaiAy
= 21,000 Alan3u/g

\iosannuigmnsdAnwnduuisnaunidn 4
Funudaia Tatmunsulszanumsdsdousazads 1
LAY 500,000 UW/A%a usvnndoafitsuUsyanaEuis
o1adhuleuduanvyuisusnlédnidusudeeromelsl
A 0.9 v defludesiuisfinnsansuyszana
T3iiAu 500,000 UIMABY uEFafinsUUsTInatlungd
fo9 U uaslnason1siaNsvuIngAauwILLLDiIY
wsziflodunuanduidsdedudlduinturends

v =

uagindusosawninguiiosessu Tawuagrou

wiuwesn g AuAsruIng13 40 wa danuglu 2 wi

o q

wazthminussnnlaiii 44,000 Alansu/g

q



MyanstnensITeaniiuau U9 5 adun 1 @nseu-diguieu 2560)
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Nnfnuvuadnmansuazdoyaiieg luided
wd? anunsathlunmaeasaaelusunsy Excel Solver
iomUsuunsdadedududas :1enns lnediileds
nsdstousiazedsiilimarilaunniian dmalune 4
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5180156199 19U TRX Aneudililidide 59 Fu we
wielisudaTedesdufiandu 60 Tu vie RIPEO Amay
szylvidsde 30 uuddesdsads 40 Fu osnnusiawds
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eFudTidnsitiiomuaie 214,430 U

wi9Inn1sAsAUMIINgRERTIuN TAanalal
wupuUsTINM 20% Tufe SUszam 20% Yessiuiu
afafinandsdrdanininuanis dueldinaivuds
duAUseune 7-8 dUn
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soefugUasAdnsy 7 uay 8 davilavsoli nanis
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A9t 3 Uoyannee vesduALAaYIIENTT
Product Size (cbm) | Weiaht (ka) Unit Cost Unit Profit
TRX 0.09 0.5 100 150
RIP60 0.10 3.0 600 210
Resistance 0.06 0.5 300 300
Multi Bar 0.14 20.0 2.500 1,000
Punch Bag 0.29 25.0 3.000 1,500
Dumbbell 0.01 1.0 60 30
Ab Wheel 0.10 0.8 120 120
Push Up 0.16 0.8 115 200
Chin Up 0.07 1.7 370 200
. Bench | 013 20.0 2.400 900
A15797 4 wadnwyinsmAReUNSadeuNzauRI8 Excel Solver
Product Xi Xci Cost (THB) Expected Profit
TRX 59 60 6.000 9,000
RIP60 34 40 24,000 8,400
Resistance 53 100 30,000 30,000
Multi Bar 31 31 77,500 31,000
Punch Bag 36 36 108,000 54,000
Dumbbell 971 971 58,260 29,130
Ab Wheel 51 60 7,200 7,200
Push Up 50 80 9,200 16,000
Chin Up 89 90 33,300 18,000
Bench 13 13 31,200 11,700
Shipping Cost per Container 85,000 -
Total 469,660 214,430
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AN519% 5 Han1saRagnlY Excel Solver Tukdaulaiunnaeiu

Case 1 2 3 4 5 6

Limited Fund (THB) 500,000 | 500,000 | 600,000 | 700,000 | 800,000 | 900,000
Container Size (Ft) 20 20 40 40 40 40
Weeks of Demands 6 7 8 8 8 8
Total Profit (THB) 214,430 | 215,830 | 267,220 | 309,970 | 347,470 | 362,470
Total Fund Used (THB) 469,660 | 476,860 | 599,540 | 697,540 | 784,540 | 814,540
Profit per Week 35,738 | 30,833 | 33,403 | 38,746 | 43,434 | 45,309
Fund Used per Week (THB) | 78,277 | 68,123 | 74,943 | 87,193 | 98,068 | 101,818
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