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Introduction: Demand Uncertainty

« There are often the cases that;
— Product is perfect. (SPEC, design, quality, price, usage)
— Sales is successful.
- ,,,,but total Financial Profit is miserable.

« Tamagotchi Case
— Tamagotchi is a handheld virtual pet
— Just after its release, It ran out of stocks everywhere.
— It caused a sensational boom in Japan.

— Sold over 40mil items all over the world. b e,
Products’ Financial result A ./
— the company reported huge loss 65mil USD ’a@ |

— The boom was over in 3 months
@ ® [
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Introduction

One of the key factors is demand forecasting.

Misleading forecast cause huge amount of business loss.

Demand Uncertainty

Production Phase Lag

Sales Inventory
peak peak
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It is useful approach to measure risks with forecasting

Managing Approaches

Demand Forecast

Supply Chain Lead Time

Decision Support System

method.
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One of the key of this method is relevant grouping.
In this study the relevant groups are made with Expert’s knowledge utilization.

Knowledge based Grouping

Accuracy

S % Set Similar Groups by
Sats @  Rules knowledge based features
Feature 3 Hot Topics ,
«Continuous accuracy
o _ improvement by checking the
Foature 2 @  Publisher error rate.
s  Author «Selecting features that gives
accurate grouping
Enables
Feature 1 Category Q «Early stage forecast
*Simple maintenance
Low

Depends on how accurate we need
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Average Error rate (%; 70titles; 6month forecast)

1000% - 1l4days Ave.
- )=~
N . .
4 / S o »eeees Exp. Smoothing 273%
600% - /' N === NM Method 56%
| Lo e Proposed method
400% - = e S -
. "'— ‘e .. = - - o
=t o -
200% < - e,
0% L] L] L] L] L] L] L] L] L] L] L] L] L] 1

Nth Day (days after release)

Proportion of titles under £50% error rate (comparison of groups)
day1 day?2 day3 day4 dayb day6 day’/ day8 day9 day10

NM method 17% 49% 51% @2@ 60% 61% 64% 63% 61% 61%
Moving Average 30% 11% 4% 3% 0% 0% 0% 0% 1% 0%
Exponetial 34% 10% 4% 3% 3% 7% 3% 9% 6% 7%
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The forecast of Nth (first 14 days) to Mth (182th day) is used for verification of the
performance.

A
gc;tlzls Estimate
Target
(books)| Forecasting
Period
/ Forecast
P T
ST e
AR ol
P
>
0 14 day 182 day
6th month

LAY BRATE]

*1st Timing for reprinting management decision is within 3rd-7th day, because most
of books have their sales peak within 3-6 weeks after release
 The number of reprinting normally is decided with about 61" month forecast.
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Another feature of NM forecast model is that it provides the empirical error
distribution.

Error Distribution Histogram Example Error Probability Distribution Table
800
700 Expected lifecycle
ggg 10weeks ahead 2 weeks ahead forecast
B 2weeks ahead P3| 1 21 3 4 5 e 71 8 o[ jo[ 1] 2] 73] 14| 18] 6] 17 18] i9[ 20|
400 -100% 0% 0% 0% 0% 0 0% 0% 0 0 0% 0% 0 0 0% 0%) 0%) 0 0% 0% 0%|
—80%| 6% 0% 0% 0% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
300 — " - St o onl oul  ou| 0%] 0% 0% 0% 04
. ou[_ou] _ou 0% 0% 0% 0% 0% oW
200 — Expected Lifecycle forecast O O O O O O O
100 I ops0 T 1 2] 3[ 4 5] 6 7[ 8 o o[ 1] 12| 13] 14] 15| 16[ 17] 18] 19] 20
—[ —To0W| %] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 04 0%
0 1 80| 7% 0n] 1% 1% 1% 0% 0% 0% 0% 0% O% 0% 0% O 0% 0% 0% 0% 0% 04
1 —eo| 5% 3% 1% 1% 1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 04
-1.50-1.25-1.00-0.75-0.50-0.25 0.00 0.25 0.50 0.75 1.00 1.25 1.50 | —sox7a[ s as| ou| o] ou[ 0w ou| s ou[ sl os[ 1a| 0| x| 08| o4 o4 0% o4
h T30W] 66| 3% %[ 0% 2% (%] OW| 0% 0% 0% 0N TH| %] 1% 1% 1% 1] 1% 16 0%
—20% 6%| 3%| 4% 3% 4% 3% 2% 1% 0%| 0%| 0%| 1% 0% 0%) 0% 0% 1% 0% 1%| 1%
14t day forecast after release ) - B T s 5 ™ ™
—=10%| 4% 5%| 4% 4% 4% 8% 6% 3%| 3%| 5%| 3%| 5%| 2%| 3%| 1%, 0% 1% 4% 2%| 2%|
800 1 —sw| 2% au| %] ow| 6%l Ti% 7% 8% %] 6% 6% 4% 2% 4% 4% 4% 8% 10% 5% 74
1" =a%| au| au| 3% 2% 1% 6% 5% 44| W] T1%| 6% 105 11%] 8% 6% 5% 6% 8% 11%] 124
700 Expected lifecycle 1 O% 4| %] 4% 4% 4%[ 10%[ 10%] 10%| T1%[ 6%] 11%] 14%[ 9%[ 13%| 12%| 5% 5% 14% 175 19%
— 3% 3% 4% 3% 6%| 16%| 13%| (5% 17% 18%
600 — 5%| 5% 4% an] 8%  7%| (0% 10%| 14%] 17%| 19%] 125 19%| 16%] 18% 17%] 18%| 18%| 15%| 12% 104
10weeks ahead — %] a%] 7% o[ T1%[ 13%] 13% 18% 17% 7% 15%]_19% 7% 13% 6% 44
500 T 5% 2%| 8%| 8% 13%| 11%| 1% 9% 8%| 5%| 6%| 3%| 6%| 4% 6%] 6%] 2% 1% 3% 2%| 3%|
200 B 2weeks ahead +"1”‘: o%| a%[ 6%| W 7% 3% 6% 4% 3% 2% 2% 3| 3% 3% b 1% 2% 1% 1% 0% 1%
= 30%] 6%] 10%] 13%] 7% 4% 1% 3% 3% 3% 2% 1% 1% 1% 2% 1% 1% 1% 0% 04 1%
= 4O%| 2% 84| 8W| 36| oW 0% O% 1| 1%] OW| 0% 0% 0% O 1% 06| 0% 1% 15 0%
300 60%] 6% 7% 5% 4% 4%| 3% 2%] 1% %[ o%| o] 1% 1% 0% %[ 1% 0% 0% 0% 0%
BON| 0% %] 3% 4% 0% 1% (%] 0% 1% O% 0% O %] 0% 0% 0% 1% 1% 1% 1%
2 0 0 100% 2%| 3%| 3%| 3%| 1% 1% 1% 0%| 0%| 0%| 0%| 0% 0% 0% 0% 0% 0% 0% 0%| 0%|
1 000*' 2% 11%] 7%] 3%) 1% 0% 0% 1% 0%| 0%| 0%| 0%) 0%) 0%) 0%) 0% 0% 0% 0%| 0%|
1 00 +10% 25% 29% 31% 44% 59% 70% 74% 80% 86% 89% 91% 87% 86% 87% 90% 94% 94% 95% 94% 93%|
+30% I 50% 59% 69% 78% 90% 96% 97% 97% 97% 100% 100% 99% 98% 100% 99% 99% 99% 99% 98% 99%|

-1.50 -1.25 -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00 1.25 1.50
7th day forecast after release Time after release
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Accumulated
Sales
@Surplus Loss Risk
__________ Option 3
Option 2
""" Option 1
""""""""""" Initial supply
I:)N+Ia\st(x)
Sales L Pyan(X) . Forecast probability
result D . i
Supply i Forecast probability |
Lead i :
time ; ! Product Time
> after release
0 N N+n N+last (days)
Release Present Lead time Expected Lifecycle

Opportunity loss risk is a intangible gross profit that is lost by stock shortage compare to consumer demand.
Surplus loss risk is a surplus inventory cost on retirement at the end of product lifecycle because of overstock.
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Decide Product Local Volume Option

With those risk measurement methods, producers can decide product local
reproduction volume with their strategies; Minimum Risk, Maximum Risk-return

ratio, Maximum Risk-return gap.

Risk-Return Evaluation based on reproduction volume

A

UPY) |

Max. Return-Risk  Max. Risk-Return
Ratio

Gap

—e Expected Return

Minimum

Risk
Total Risk

Pres

Return or Risk

Surplus Loss Risk

—m Opportunity Loss Risk

Eitems)
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