Table of Contents

APPROVAL SHEET ... ii
INTELLECTUAL PROPERTY STATEMENT FORM .....cccoviiiiiiiiiieieee, ii
ABSTRACT <.ttt %
ABSTRAK L. Vi
PREFAQCE ...ttt ettt st nee s vii
Table Of CONLENES .......oiviieiiieee e iX
LISt OF FIQUIES ...t Xiv
LISt OF TADIES.....oeieieeee s XV
LiSt OF ADDIEVIALIONS. .....c.oceiiviiciiicieere e XVi
LiSt OFf SYMDOIS ... XVii
LI 01 LaTo] [T | 2SSOSR Xviii
Chapter T INTrOdUCTION ........cviiiiiiiiceeeee e 1
1.1 Research Background............ccoviiiieiiiiiic e 1
L2 Problems Definition..........ccocoiiiiiiiiiicsesesse e 4
1.3 ReSearch ODJECTIVES .......cccooiiiiiiieieeec e 4
L4 ReSearch LIMItation..........cccoooiiiiiiiiiiiiciee e 5
L5  Benefits Of RESEAICH. ... 5
L6 WIItING SYStEMALICS. .. .eiueeieieiieiiieiteeie et 5
Chapter Il LITERATURE REVIEW .......coooiiiiieee e 8
ILT  Supply Chain Management ............cccooeriieiinininieiese e 8

0 O O S [ 1Y/ 01 (0] Y SRRSO 8
IL1.1.1 Definition of INVENTOIY........cccveiieiieie e 8
IL1.1.2 Types Of INVENTOIY .....cccvveiiieiiic e 9
IL1.1.3  INVENTOIY COSES...ciiiiiiiiieiiiiie sttt 9

11.1.2  Deterministics Inventory Model ............cocooiiiiiini 10



11.1.2.1 Economic Production Quantity Model ............cccccooeviiiiiinnnns 11

11.1.2.2 Economic Production Quantity Formulation..............cccccceevenin. 11
11.1.2.2.1 EPQ SiNGle IEM ..o 11
11.1.2.2.2 EPQ MUIti IEMS ...t 13

IL1.3  FUZZY LOQIC. i 14

IL1.3.1 FUuzzy Definition.......cccoiiiiiiieice e 14

IL1.3.2 FUZZY LOQIC oottt 14

IL1.3.3 FUZZY SEIS....eeiiiiiiiieitie et 15

11.1.3.4 Membership FUNCHION.........cocoviiiiiiiiiee e 16

IL1.4  WarEhOUSING ..c.eeiveeieeie ittt nne s 19
IL.1.5  Warehouse Classification.............ccccooereiniiiiciniineieeneeesee 20
I1.L1.6  Objective of WarehouSing ..........ccccvevveiieiiiieiiece e 21
I1.1.7  Hardware in WarehOUSE...........cccoovereienininiieieiee e 22
1.2 The Method REaSONING.......ccciiiiiiiieiieeiie e 22
I1.3  Previous RESEAICH ........cccoiiiiieiiisieieese e 23
Chapter Il RESEARCH METHODOLOGY ....c.cooviiiiieiieniieie e sieesie e 25
HLT  Conceptual MOdel ........ccoovieiiiiiieie e 25
[I1.2  Problem Solving SyStematiCsS.........cccooviiiiieiiniiieiece e 26
L2 T INItIAE STAGE «..veeee e s 28
II1.2.2  Collection and Processing Data Stage..........cccocevvereerieerenreesiennnnns 28
111.2.2.1  Identification and Collection Data............cc.ccovrveivnrercrinnnns 28
[11.2.2.2  Calculation Number of Production.............c.ccocervinvncinnnnns 29
I1.2.3  Analyze Data Stage ........cccoveeeiieieiie e 30

111.2.3.1  Analysis of existing condition and proposed condition......... 30

111.2.3.2  Inventory Total Cost ANalySiS........cccccoeiiveieiiniieeieeie e 30

11.2.3.3  Sensitivity ANaLYSIS .....coviiiiiiiireeee s 31



IT1.2.4  CONCIUSION STAQE.....ccuiiviriiiieiiei s 31

Chapter IV COLLECTING AND DATA PROCESSING.......cccccooeivinininiinnnn, 32
IV.L Company Profile.........ccooiiiiiiiiee e 32
IV.2  Vision, Mission and Company Goals...........ccocevriiiiiiniininniencnee 32

IV.2.1 VISION o 32
IV.2.2 MISSION .ottt 32
IV.3  Collecting Data Stage .........cceevverueiiieiieiecie e 33
IV.3.D Demand Data........ccccooeieiiiiiiiiieieiesie e 33
IV.3.2 HOIAING COSE ... 34
IV.3.2.1  Labour COSE....c.ccviiieeciiierieese s 34
IV.3.2.2  FACHILY COSt...cuiiiiiiiiiciiceee e 34
IV.3.2.3  EICtrical COSt.......ooveiiiiieicisicieeee e 36
IV.3.3  SELUP COSE ..t 37
IV.3.4  Production COSt........c.oceiiiiiiiieieiesie e 38
IV.3.5  Lead Time ProduCtion..........cococeiveiiinieiinincsiciseseeeese e 38
IV.4  Data Processing STAgE .........coeerieierierienieiiesieseeee e 38
IV.4.1 Calculate Existing Inventory Cost ........ccccccevivvivieiiesiie e 39
IV.4.1.1 Existing Production Cost Calculation...........c..cccccevverevrnnnne. 39
IV.4.1.2  Existing Holding Cost Calculation ...........ccccceeeieniennnnene. 40
IV.4.1.3 Existing Setup Cost Calculation ...........ccccccevveveiiienvernsnene 41
IV.4.1.4  Existing Total Inventory CosSt..........cccvveeienenenencneseenen, 43

IV.5 Calculating Inventory Cost using Fuzzy Economic Production Quantity

43
IV.5.1  Demand FUZZITICAtION .......ccviieiieiece e 43
IV.5.2  Demand Defuzzification ..........cccoovveniieiiiiiieese e 45
IV.5.3 Fuzzification EPQ formula ..........ccccooviiiiiiiieiie e 46

Xi



IV.5.4 Defuzzification EPQ formula.........cccccoooviiiniiiiniieieneneeeeee 47

IV.5.5 Calculate Lot Production using Fuzzy EPQ Formula................... 48
IV.5.6 Calculate Reorder POINt.........coovviiiiiiiiiiieeee e 49
IV.5.7 Comparing Fuzzy EPQ and Crips EPQ ........cccevveviiiiiciiicvieen, 49
IV.5.8  Sensitivity ANAlYSIS.......ccoceiiiiieiieiieie e 52
IV.5.8.1 Decreasing and increasing the fuzzy demand variable.......... 52
IV.5.8.2 Decreasing and increasing setup cost by 5%-25% ................ 53
IV.5.8.3 Decreasing and increasing production cost by 5%-25% ....... 54
IV.5.8.4 Decreasing and increasing holding by 5%-25%................... 55
Chapter V ANALYSIS ... 56
V.1 Analysis of Selected Method Based on Total Inventory Cost.............. 56
V.2 Total Inventory Cost Saving ANalysisS.........cccccvevveiieiieiiesiese e 58
V.3 Analysis of ReOrder POINt ........cccccooeiiiiiiiiiieeee e 59
V.4 SensitivIty ANAIYSIS .....ccuvoiiiiiieiie e 59
V.41  Fuzzy demand variables..........cccooveieiiiiiiie e 59
V.42  Sensitivity Analysis for Production Cost...........ccccceeeevieiiieenieenne. 60
V.43  Sensitivity Analysis for Setup CoSt........cocvevieiiiiiieiin e 61
V.4.4  Sensitivity Analysis for Holding COSt..........cccoeveiiniiininiienen, 62

V.5 Analysis of Implementation of Fuzzy Economic Production Quantity at
PT.XYZ PrOUUCTS.....c.couiitiieieiiiteie e 62
Chapter VI CONCLUSION ......ccooiiiiiiieieie e 64
VLT CONCIUSION ..ot 64
VL2 SUQGESTIONS....cuieiieieciieie ettt eesae e nte e e sraenne s 64
VI1.2.1  Suggestions for the COmMpPany .........ccocevreriiinienenes e 64
VI.2.2  Suggestions for Next ReSearch ...........cccocvevveveeiicic i 65
RETEIBINCES ...ttt bt 66

Xii



APPENDIX A Demand Data ........coooeveeeeeeeee 68

APPENDIX B Total Production Data............ccccererveineneinineneesieseeeeenens 72
APPENDIX C Inventory Cost COMPONENT .......ccovveiieriiieiieieseeseee e 77
Demand And Production RAE............cccviiiiiieieieee e 77
APPENDIX D FUZZIfICALION ... 81
APPENDIX E DefuzzifiCation.........ccooveieiiiiiiiciiesiieeeeeee s 88
APPENDIX F Existing Inventory Cost Component ...........ccceevevvevveriesnnenne. 93
APPENDIX G Crips EPQ INVENTOIY.....cc.coiiiiiiiiiiieieeee s 97
APPENDIX H Fuzzy EPQ INVENTOIY.....ccviiiiiieiiee e 101
APPENDIX J EFrOr LEVEL ... 105
APPENDIX K Sensitivity ANAlYSIS ......cccooeriiiiiiiiinieciesesese e 108
APPENDIX L SaVvings COSt.......coviiiiiieiiiiie et 144

Xiii



