
I
Index

Symbols

80/20 rule  262

A

ABC stratification  262–268
Accounting  27
Accuracy  20
Action message  222
Adaptive smoothing  93–94
Adjusted service level  143–144
Advanced planning and scheduling  33
Algorithms. See Optimization
Allocations  196–198, 202, 210
American Production and Inventory 

Control Society  228
Analysis  20, 251–283

data analysis tools  37
Anticipation inventory  12
APICS  228
Approval processes  214–215
APS  33
Average (mean) forecast bias  62
Average inventory  161–162, 259, 269

B

Best of breed  31
Bias. See Forecast bias
Bill of distribution  242

Bill of materials  218
and routings  238
and WIP  11
flattening  226
multi-level bill  223–226
single-level bill  11
special types  235–237

Black-box forecasting  94
Bullwhip effect  71–73, 242

C

Capacity  171, 226–230, 303
Capacity requirements planning  

226–228
Carrying cost  160–162, 167–170
Case quantities  188–189
Change of ownership  289, 298
Cheats

defined  41
COGS. See Cost of goods sold
Collaborative planning  73, 290–291
Commitments. See Allocations
Component  9, 217–218, 224–225
Computer systems  25–34
Concurrent lead times  224–225
Conditional statement. See IF statements
Configure-to-order  15
Consecutive lead times  224–225
Consignment inventory  17, 287–289
Consumables  234
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Consuming the forecast. See Forecast 
consumption

Correlation  68–69, 85
Cost of capital  167–168
Cost of goods sold  258
CRP. See Capacity requirements plan-

ning
Crystal Reports  37
Cumulative forecast bias  62
Cumulative lead time  224–225
Cumulative net requirements  249
Current-demand inventory  12
Custom programming  38
Cycle count  272

D

Data analysis. See Analysis
Demand

demand variability  119–120
managing demand history  117–119

Dependent demand  4, 225
and DRP  241–242
and forecasts  116–117
and safety stock  154

Direct shipping  15–16
Disconnected supply chain  73, 241, 242
Distribution inventory  13
Distribution network  245–249
Distribution requirements planning. 

See DRP
Dock-to-stock  277–278
Dollar fill rate  253–254
Double exponential smoothing  88
DRP  19, 33, 211, 241–249, 290
DRP relationship  242
Dynamic reorder point  209

E

Eaches  8
Economic order quantity  159–193

base calculation  160–163, 173
history  160

Effective dates  237
Effective lead time  212–213
Engineer-to-order  15
Enterprise Resource Planning. See ERP
EOQ. See Economic order quantity
ERP  26–30

generic ERP  29–30
ESAD. See Exponentially smoothed 

absolute deviation
Events  77, 111–112

event index  111–112, 113
in statistics  130

Evolver  37, 183–184
Excel

Analysis ToolPak  66
FORECAST function  70–71
regression analysis  67–68

Excel functions. 
COUNTIF  185
FORECAST  70–71
IF  185
NORMSINV  134
Regression analysis  65–69
STDEV  133
STDEVP  133
See also Solver

Excess inventory  271–275
Exponentially smoothed absolute devia-

tion  61–62
Exponentially smoothed forecast bias  

62
Exponential smoothing  52–54, 86–94

adaptive smoothing  93–94
Extreme examples  301

F

Fair-share distribution  187, 246–249
Fast mover  263
Fictitious bills of materials  235
Fill rates  252–255

and service level  135, 150–151
fill rate targets  153–154

Finished goods  8–9
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Finite scheduling  229–230
Firm allocation  197
Firm planned orders  230–231
Fixed-period demand

for safety stock  127
Fixed-schedule ordering  212–213
Fixed percentage of lead-time demand  

127
Fixed reorder point  201–203
Fixed replenishment quantity  203
Flattening bills of materials  226
FOB  298
Forecast

and ordering systems  209–212
in safety stock calculation  136–137

Forecast bias
and safety stock  147–150
intentional  122, 149
measuring  62–63

Forecast error measurement  60–65, 
278–279

Forecasting  18, 45–74. See also Expo-
nential smoothing; See also Sea-
sonality; See also Trend

aggregate forecasting  48–49
black-box forecasting  94
composite forecasts  122
extending the forecast  109–111
forecast basis  46
forecast consumption  47, 120–122
forecast horizon  46
forecasting methods  49–59
forecast interval  46 , 99–101
forecast period  46
generalizations  48–49
group forecasting  115–116
human input  96–97
informal forecasts  45
overrides  113–115
setting up a forecasting system  

99–115
Free on board  298
Freight cost  166–167

Freight terms  298
Frozen allocation  197
Future orders  120–122, 197

G

Global optimization  23, 190
GMROII. See Gross margin return on 

inventory investment
Good enough  39–41
Gross margin  269
Gross margin return on inventory invest-

ment  269–271
Gross requirements

and DRP  241–242
and MRP  221–222

H

Hedge inventory  13
Holding cost. See Carrying cost

I

IF-THEN-ELSE  36. See also IF state-
ments

IF statements  36, 39, 185
In-process material  11
In-transit quantity  197, 245
Inbound quantities  197, 202
Indented bill of materials  224
Independent demand  4, 116
Indexes

combining indexes  80
Industry specific. See Software
Infinite scheduling  229–230
Ingredient  9
Institute of Supply Management  300
Insurance costs  168
Intercept  68
Interest  167
Inventory

defined  7–8
types of  8–13
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Inventory management
defined  5–7

Inventory reduction  191–192, 304
Inventory system

defined  25
Inventory tracking methods  17–18
Inventory turns  258–261
ISM  300
Issuing inventory  11

J

JIT  158, 206, 292
Just-in-time. See JIT

K

Kanban  204–209

L

Labor costs  170
Landed cost  295
Last-period demand  49–50
Last-relative-period demand  50
Law of large numbers  138
Lead-time demand  126–128, 199, 202
Lead-time factor  139–140
Lead-time offsetting  218, 220
Lead time  4, 23

and forecast interval  99
and ordering systems  199–200
in safety stock calculation  137–140

Lean  206, 292
Legacy system  26, 27
Level  47–48
Linear relationship  36
Line fill rate  253–254
Local optimization  23
Lost sales due to stockout  256–258
Lot-for-lot  187
Lot-size inventory  12
Lot size  19, 157–193

in distribution network  245–249
in MRP  238

M

MAD. See Mean absolute deviation
Maintenance, repair, and operating 

inventory. See MRO inventory
Make-or-buy decision  293–294
Make-to-order  14
Make-to-stock  14
Manufacturing and procurement strate-

gies  13–17
Manufacturing lead time  218
Manufacturing resource planning. 

See MRPII
Market share index  80
Master production schedule  226–229
Material requirements planning. 

See MRP
Materials list  237
Mean absolute deviation

in forecast error measurement  61–63
in safety stock calculation  129

Measurement  251–283
Microsoft Access  37
Min-Max  203–204
Modular bills  235–237
Moving average  50–51
MPS. See Master production schedule
MRO inventory  10
MRP  19, 32, 48, 211, 217–250
MRP explosion  218, 220
MRPII  32. See also MRP
Multi-bin ordering system  204–205
Multi-directional DRP  243–244
Multi-level BOMs  223–226
Multi-period forecast error amplitude 

measurement  61
Multi-plant  33

multi-plant MRP  241–242
Multiple R  68
Multiples

in lot sizing  188–189
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N

NAPM  300
National Association of Purchasing 

Management  300
Negative inventory turns  261
Negative values

and computer programs  39
Negative variability  147–148
Negotiating prices and terms  297–298
Nervousness

in MRP  230–233
Net change MRP  233
Net requirements

and DRP  241–242
and MRP  222–223

Netting  217
Noise  47
Normal distribution model  131–136, 

148
Normalized demand  47–48
Normal variation  131

O

Obsolescence
risk of  169–170

Obsolete inventory  271–275
On-time delivery  254–255
One-half-lead-time demand  128
Optimization  35–37, 180–187
Optional reorder point  214
Order cost  160–162, 163–167
Order cycle

and safety stock  141–144
Order fill rate  253–254
Order half as much, twice as often  158
Ordering systems  195–215
Order quantities. See Lot size
Out-of-stock analysis  255–258
Outbound quantity  197
Outsourcing. 

See Make-or-buy decision; 
See Overseas sourcing

Overrides
in forecasts  113–115
in lot sizing  187

Overseas sourcing  294–296

P

Pareto principle  262
Parts list  237
Payment terms  289, 295

in lot sizing  189
Periodic review  17, 201, 212–214
Period order quantity  178–180
Perpetual inventory system  18, 195–196
Phantom bills  235–237
Physical inventory  272
Planned order receipt  222
Planned order release  222
Planned orders  211–212, 222–223, 

224–225, 228, 230–233
in DRP  245

Planning bills  235–237
Planning horizon  225
PO. See Purchase orders
Population

in statistics  132–133
POQ. See Period order quantity
Postponement  5, 15, 291–292
Predictor variable  66–71
Probability distribution  130–131
Procure-to-order  14
Procure-to-stock  14
Product data management  281–282
Production Plan  228
Product life cycle  76
Product life cycle index  78–80
Promised date  255
Promotions. See Events
Pseudo bills  235–237
Purchase orders  214–215, 299
Purchasing  297–300
Purchasing contracts  298–299
Purchasing unit-of-measure  8
Push/Pull  206–208
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Q

QRM. See Quick response manufactur-
ing

Quantity discounts
and lot sizing  175–178

Quantity on-hand  195–198
Quantity per  218
Queue time  218, 239
Quick response manufacturing  292

R

Ratios  276–277
Raw materials  9
Real-time  195–196
Regenerative MRP  233
Regression analysis  65–71, 85
Relevant history  71
Reorder point  202
Replenishment  19
Requested date  200, 255, 280
Requisitions  214–215
Resource requirements planning  

226–228
Returns  118–119, 272, 276
Right inventory  274
Rough-cut capacity  226–228
Routings  238–241
RRP. See Resource requirements plan-

ning

S

Safety lead time  199–200, 213, 277
Safety stock  4, 12, 19, 125–155, 157

and lot sizing  189–190
in MRP  231–232

Sample
in statistics  132–133

Scope
of this book  43

Scrap
on bills of materials  233–234

Seasonality  3, 12, 47

and forecast interval  100
and lot sizing  178–187
and MPS  226
and safety stock  145–147
and trend  82–85
de-seasonalizing demand  105–106
seasonality index  54–57, 101–105, 

108–109
self-induced seasonality  56
smoothing seasonality  91–92

Self-induced demand variability  
119–120

Self-induced seasonality  56
Semi-processed materials  10
Service factor  134–136
Service level  134–136, 142, 150

adjusted service level  143–144
Service levels  252–258
Shared risk  288
Shipping orders  219
Shortage report  240
Six Sigma  292
SKU  8, 20
SKU proliferation  5
Slow mover  263
Smoothing factor  52. See also Expo-

nential smoothing
Software

best of breed  31
data analysis  37–38
demand planning  32
desktop software  33–38
ERP. See ERP
industry specific software  29–30
inventory management  32
inventory optimization  32

Solver  37, 174, 180–186
Sourcing  297
Spreadsheet modeling  34–37
Spreadsheets

optimization in. See Optimization
use in inventory management  33–39

Square root trick  139–140, 142, 180
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Standard allocation  197
Standard deviation  131–133
Standardized business practices  28–30
Statistical safety stock calculation  

129–155
Stocking unit-of-measure  8
Stockouts  258
Storage costs  168–169

theoretical storage costs  170–172
Subassemblies  10
Substitutions  237, 257–258
Super bills  235–237
Supplier liaison  299
Supplier performance measurement  

279–281
Supply-chain optimization  33
Supply chain software  28
Sweet spot

in lot sizing  174

T

Taxes  168
Theft

risk of  169–170
Theoretical storage costs  170–172
Theory of constraints  292
Time-phase  217
Time-phased order point  209–211
Time buckets  46, 99
Time Fences  232–233
Times sold  265
TOC. See Theory of constraints
Total annual cost calculation  173–174, 

176
Toyota production system  207, 292
TPS. See Toyota production system
Tracking signal  62–63, 93–94
Transactional control  19–20
Transfer orders  245
Transportation inventory  12
Trend  47, 75–91

and forecast interval  100
and lot sizing  178–187

and safety stock  145–147
and seasonality  82–85
extending trend  109–111
removing trend  83–84
separating trend elements  77
smoothing trend  86–91, 107–108
trend adjustment  59–60, 87–91, 108
trend groups  115–116
trend lag  59, 87–91, 108
trend multiplier  89–91

Two-bin  204–205

U

Unfinished goods  9–10
Unit-of-measure  8
Unit fill rate  253–254
Units  8
Unknown events  125

V

Vendor managed inventory  17, 285–287
Visibility  242–243
VMI. See Vendor-managed inventory

W

Weighted moving average  51–52
WIP. See Work-in-process
Work-in-process  10–11

X

X Variable  68

Y

Yield rates
in MRP  233–234

Z

Zeros
and computer programs  39
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