Raw Materials Purchasing
An Operational Research Approach

by

BRIAN G. KINGSMAN

University of Lancaster, U.K.

PERGAMON PRESS

rTECHNISCHE HOCHSCHULE DARMSTADT1
Foonbersich 1
Gesamthibliothek
R@tuch wnn choltstehre
Inva RIS .. 208 DD, . e eeeeannn
N 7 37 7 S
Sachigebiot:
" gpe

0027854

OXFORD - NEW YORK - TORONTO - SYDNEY - PARIS - FRANKFURT




Contents

Summary

1.

The Commodity Purchasing Context

1.1 The difficulties in commodity purchasing management
1.2 Commodity markets

1.3 Hedging and speculation

1.4 Informal markets and fuzzy prices

Commodity Price Movements

2.1 Long-term price movements

2.2 Cocoa prices

2.3 Copper prices

2.4 Sugar prices

2.5 Short-term price movements

2.6 Trends or random walks in commodity prices

Appendix. A new model for daily commodity-price movements

Some Practical Buying Examples
3.1 A copper buying situation

3.2 A linseed oil buying situation

3.3 Maize buying situations

The Components of the Commodity Purchasing
Decision
4.1 Introduction
4.2 Determining future consumption requirements
4.3 Determining purchase orders and delivery schedules
4.3.1 Ordering policies in general for purchasing
4.3.2 Ordering policies for raw materials
4.4 The strategic buying period
4.4.1 Forecasting considerations
4.4.2 Stock investment and financial considerations
4.5 The active buying period
4.5.1 The general concept
4.5.2 Statistical price forecasting methods
4.5.3 Econometric/behavioural price forecasting models

Xi



xil

Contents

4.6 The tactical buying problem
4.7 Assessing buyers’ performance
Appendix — Case study: Adapting the active
buying period for cocoa 1969-72

Measuring Tactical Purchasing Performance
5.1 Possible measures for purchasing efficiency
5.2 Anillustrative example of the purchasing efficiency calculations
5.3 The overall average purchasing efficiency
5.4 Possible ‘mistakes’ in calculating efficiency measures
5.5 A case study — Purchasing efficiency for maize 1969-74
5.6 A target or standard for purchasing performance
5.7 Alternative purchasing efficiency measures
Appendix. Overall average purchasing efficiency analysis

Purchasing Partially Substitutable Basic Raw Materials
— The Blending Problem
6.1 Introduction
2 The blending problem in theory
3 The problems at the formulation stage
4 The difficulties arising from the fluctuating prices of materials
S The interaction of the fluctuating prices and the many different
final products
The control of purchases problem
The blast furnace burdening problem — Case study 1
Extending the burdening model to cover several different blast
furnaces
6.9 The animal feed mix problem — Case study 2
6.10 The nonferrous metal alloys purchasing problem —

Case study 3

Appendix. The simplex method for linear programming

6.
6.
6.
6.

coo
o0 ~1 O\

Scheduling the Delivery of Linseed Oil Requirements

7.1 Definition of the purchasing problem

7.2 Company performance

7.3 The formulation of a model to give the delivery order schedule

7.4 The model solution — The determination of the delivery
schedule

7.5 Updating and revising the DP model schedules

7.6 Alternative heuristic policies

7.7 Safety stocks to cover errors in forecasting future usages

Medium-term Price Forecasting

8.1 Type of model needed

8.2 A conceptual model of a commodity market

8.3 An hypothesis for price determination in a commodity market

85
91

92

99

- 103

105
109
112
121
124
126

131
131
132
135
136
139
143
144

150
152

160
168

172
172
178
181

187
190
194
196

199
199
201
205



10.

11.

Contents

8.4 Market expectations
8.5 Market expectations and price movements
8.6 A market barometer

A Market Barometer for World Linseed Prices
9.1 The linseed market situation

9.2 A market barometer for linseed

9.3 Linseed, linseed oil and linseed meal price relationships
9.4 Effect of the devaluation of the U.S. dollar

Price Determination and Price Forecasting in the World

Maize Market

10.1 The maize market world background situation

10.2 The U.S. government feedgrain subsidy and support
programmes

10.3 A market barometer for maize

10.4 Market expectations

10.5 Price movements

10.6 Price determination and price forecasting models

10.7 The subsequent model performance

10.8 Forecasting prices beyond the end of the crop year

10.9 Use of the models for forecasting maize prices for the 1977/78
crop year

Models for the Tactical Buying Problem

11.1 Introduction

11.2 Price chart patterns

11.3 Moving average and simple probability models

11.4 ‘Dollar averaging’ as a purchasing policy

11.5 Early dynamic programming models

11.6 The dynamic programming model for stochastic prices and

known demand

11.7 Several price offers during a period

11.8 Purchasing a single lot before a given deadline

11.9 Interpretation of the price breaks for purchasing a single lot

11.10 Price discounts

11.11 Extension of the initial model to nonstationary price
distributions

11.12 Restricted supply or restricted purchase quantity situations

11.13 The stochastic demand situation

11.14 Taylor’s price trend model
Appendix. Solution to the initial dynamic programming

model

xiii

206
209
210

213
213
215
221
223

227
227

230
233
236
240
244
249
251

253

261
261
264
266
277
281

283
294
294
296
296

297
302
305
307

311



xiv  Contents

12. Practical Implementation of the Decision Price Break Policy.
Case Study 1 — Day-to-Day Cereals Buying
12.1 The general problem
12.2 The cereals buying situation
12.3 Initial feasibility study
12.4 Main study using chief buyer’s forecasts
12.5 Analysis of the main study results
12.6 Conclusions on the use of the
chief buyer’s forecasts
12.7 Simple exponential smoothing forecasts
12.8 Adaptive smoothing forecasting methods
12.9 The multilot purchase strategy for cereals
Appendix. The decision price break recurrence relations for the
chief buyer’s forecasts

13. Practical Implementation of the Decision Price Break Policy.
Case Study 2 — Daily Copper Buying
13.1 The purchasing problem
13.2 Historical survey of copper marketing and pricing policies
13.3 Statistical analysis of past copper prices
13.4 Results of the initial studies
13.5 Further improvements to the combined price forecasting/
purchasing model
13.5.1 The maximum allowable daily trend
13.5.2 The smoothing parameter, v, of the adaptive smoothing
system
13.6 Performance of the modified model — April 1966 to April 1968
13.7 Other factors affecting the model
13.7.1 Use of the LME afternoon closing prices
13.7.2 The distribution of the price forecasting errors
13.8 Final form of the purchasing model
13.9 Practical implementation
13.10 The subsequent performance of the model in practice
Appendix. Internal company report on online buying simulation

14. Organising a Study of Raw Material Purchasing
14.1 Planning a purchase study
14.2 Implementation of study results
14.3 Econometric and/or time series forecasts
14:4 An overview of the book

References
Sources of trade information published regularly
Name Index

Subject Index

358
358
359
360
362

364
364

365
367
370
370
371
372
374
376
379

382
382
387
389

391

394
396
397

399



