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ABSTRACT

In FMCG industries, demand forecasting is a vital element of the planning process in
supply chain. The most widely used approach of forecasting demand is to generate
preliminary forecasts using historical data, trends, growth and seasonal patterns in
these businesses.  Afterwards, company's demand planners make subjective
adjustments for these forecasts, which account for unpredictable events anticipated
throughout the planning horizon. Applying these adjustments require substantial
human hours and work. However, do they enhance accuracy, what types of
adjustments can be found? and what forms of adjustments more productive than
others? To study this, we gathered data from FMCG company using field experiment
and outcomes were analyzed by statistical software. The findings showed that
judgmental adjustments improved accuracy in generally. Nevertheless, a thorough
examination showed that although the larger adjustments often resulted in lower
average accuracy and the smaller adjustments frequently increase accuracy.
Furthermore, there is no correlation of accuracy among negative adjustments and
positive adjustments, which involved for forecast upward direction. However,
forecasters tend to adjust forecasts in an upward direction (positive adjustments)
rather than downward direction (negative adjustments) as per the data found from
our examination. This research study examines strategies designed to increase the
effectiveness of judgmental adjustments, involving statistical analysis, contextual
factor observation and forecasting method evaluation.

Key Words: Demand Forecast, Forecast Adjustments, Forecast Accuracy, Supply

Chain Management, Judgmental Forecasting, Contextual Factors, FMCG industry



Acknowledgement

The final result of this research involved an extensive amount of preparation and
investigation. My research supervisor, Prof. Niles Perera has provided me with assistance
and advice throughout the whole research process, starting from the fundamental framework
for conducting the study and concluding with the final result. 1 want to express my sincere
thanks to Prof. Niles Perera of the Transport & Logistics Management Department at the
University of Moratuwa for giving me the flexibility to plan my research and providing

outstanding advices and directions to help me to succeed at every turn.

My sincere gratitude is extended to Prof. Asoka Perea, Head of the Department of Transport
and Logistics Management at the University of Moratuwa, Dr. Indika Sigera, Dr. Biman
Hettiarachchi, and all of the staff members who conducted valuable workshops for making it
possible for me to complete the research and providing me with the necessary skill set to
obtain and analyse data. | would especially want to thank the lecturers on the presentation

panels for their suggestions and assistance in helping me to organize my research.

This research's inputs are derived from the valuable opinions of best industry professionals
from FMCG industry. | would specially want to thank Director/General Manager-Mr Nalaka
Gunawardana, DGM Factory- Mr Dickshan Senadeera, AGM Sales -Mr. Roshan Jayarathna,
Field Sales Manager- Mr.Thilina Madushanka, Senior Brand Manager-Mr.Sampath
Samaraweera, Outdoor Advertising Manager-Mr.Prabath Weerarathna, Factory Manager-
Mr.Buddhi Ruwankith, Exports Manager- Mr Chaminda Warnapura, Inbound Logistics
Manager-Mr Darshana De Seram, Procuremet Manager- Mr Hasura Jayawardana, Stores
Manager- Mr Suranga Wickramasooriya and Finance Manager- Mr Lasantha Edirisinghe of

Nature’s Beauty Creations Ltd, Sri Lanka.

Last but not least, | convey my special thanks to my family members, my wife Sumudu
Rajasinghe, and my son Nehan Duljaya Dharmasena for dedicating their valuable time and

support which strengthened me to complete this thesis in successful manner.



Table of Contents

Chapter 01 - INTFOAUCTION ........eciiii ittt sbe s e e besre e e e s te e e e sreeraenbenres
Chapter 02 — Literature Review and HYPOThESES. ..o
2.1 Demand FOrECASLING .....ccccveieiieie sttt ste st re s sre et sre e sn e re e sreens 4
2.2 Judgmental FOrECASING........cecveiiiiieicie e ns 9
2.3 FOrecast AQJUSIMENTS .....c.oiveiieiiiiiisiisie e 13
2.4 Hypothesis DeVEIOPMENL ..........ccciiiiiiiiiic e e 17
Chapter 03 — IMBENOM ..ottt nnen e
3.1 EXPErimental deSIGN.........coiviieiiieie ettt 23
3.2 D L= H O TSP PTOPR PR 26
TR B o (0o =T [ - PR 27
Chapter 04 — Analysis and RESUILS..........ccuciiiiiiiiee e
4.1 Comparison of forecast accuracy (MAPE & SMAPE) ........ccccooivi v, 29
4.2 Forecast Value ADition (FVA)......oooiiese s 37
4.3 Analysis of judgmental adjUSIMENTS ...........ccooiiiiiiineieeee e 38
4.4 Impact of judgmental adjUStMENTS ........cccooieiiiieieie e 42
45  Effect of adjustment Size t0 fOreCast aCCUraCy ............coververrereeienineneneniesieseeeenns 45
Chapter 05 — DISCUSSION ......civiiiiiiiiie et s e sttt s e te et este e e sbe s e e sbesba e besbeessestesaeeeesteessesaeataestesres
51 RESEArCH FINAINGS. ..o 50
5.2 Limitations of the STUAY ... e 53
5.3 FULUFE reSEArCN WOTK: ... ...iiiiiie ettt 54
Chapter 06 — CONCIUSION..........ciiiiiii ettt et e et sbeese e besaeeseesbeebesaeateestesres
6.1 KEY FINAINGS. ..ttt 55
6.2 Introduction of JUMP model to FMCG industry.........cccoceveieeicieie e 56
RETEIBNCES. ... ettt et s Rt E bR bRt n R R bbb nee et e
N 0] 01 0| SR
APPENTIX DLttt bbbttt n e 73
N 0] 01 00 LD PSR 75



List of Figures

Figure 1. Data collection during Control roup..........ccoeeeeerereereneereeneneeseseeese e 27
Figure 2. Data collection during treatment SroUP .........eevveerreereerieriersieeireeieesreesree e seeeeees 28
Figure 3. Box and Whisker plot of MAPE in final forecast between the groups................... 30
Figure 4. (a) Histogram of control group dataset; (b) Q-Q plot of the control group dataset 31
Figure 5. (a) Histogram of treatment 1 dataset; (b) Q-Q plot of treatment 1 dataset............. 32
Figure 6. (a) Histogram of treatment 2 dataset; (b) Q-Q plot of treatment 2 dataset............. 34

Figure 7. (a) Distribution of adjustments size (%) in control group; (b) Distribution of
adjustments size (%) in treatment 1 ; (c) Distribution of adjustments size (%) in treatment 2.

............................................................................................................................................... 38
Figure 8. Direction and Observation of frequency of forecast adjustments...........cccccceeenneen. 39
Figure 9. Box and Whisker plot of FCIMP between positive and negative adjustments in all
TR GIOUPS ettt ettt h e st sttt s b e b b e be e sbee st e et an 43
Figure 10. Groped bar chart for the average SMAPE Values against adjustment size
PETCETIEILES ...ttt ettt ettt s b e bt et e st s b et s bt eat e bt sae et e sb e e s e nbeebeebesbeenee 46
List of Tables

Table 1. Summary of data collection in Field Experiment............cccccooeriiiiiiiiiiiiiciicie 23
Table 2. Findings of contextual factors that influence for forecast adjustments rated using
Delphi MEthOd. .......eiiiiii e bbb 25
Table 3. Forecast Error by group wise and direction of adjustment ...........ccccocveiienirnnns 30
Table 4. Wilcoxon Signed-Rank Test Results of MAPE of control group...........cccocvvveineneee 31
Table 5. Wilcoxon Signed-Rank Test Results of MAPE of treatment group 1 ...........cccoevee. 33
Table 6. Independent sample T test results for MAPE of treatment group 2 .........c.cceceervenneee 34
Table 7. ANOVA test results for MAPE of control, treatment 1and treatment 2 groups....... 35
Table 8. Post Hoc Test Results using Tukey HSD for MAPE between the groups................ 36
Table 9. FVA values of €aCh Sroup ........ccovoeiiiiiiiiiieicicie e 38
Table 10. Frequency and mean of adjustments with the direction............cccccovviiiiiicninnnns 39
Table 11. Results of independent sample T test for adjustment size (%) in all groups.......... 41
Table 12. Forecasting results expressed as FCIMP in control and treatment groups  ........... 42
Table 13. Results of independent sample T test for FCIMP of positive and negative
adjustments 1N all GEOUPS ....veeueeriiiiieieiti et re s 44
Table 14. Average SMAPE Values against adjustment size percentiles for all groups........... 45
Table 15. Cross-Tabulation of adjustment size(%) and forecast accuracy (SMAPE)............. 47
Table 16. Chi-Square Test results for adjustment size and forecast accuracy..........cc.cccoeeveeee 48
Table 17. JUMP model and industry applications..............ooeviiviiiiiinineiineeennn. 57



List of Abbreviations

FMCG
SKU
ARIMA
MAPE
SMAPE
FVA
ANOVA
SD
FCIMP
FSS
SPSS

Fast-Moving Consumer Goods

Stock Keeping Unit

Auto-Regressive Integrated Moving Average
Mean Absolute Percentage Error
Symmetric Mean Absolute Percentage Error
Forecast Value Addition

Analysis of Variance

Standard Deviation

Forecast Improvement

Forecast Support System

Statistical Package for the Social Sciences

vi



