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<1> Introduction
(1)Forecaste &%

O H=s0HAE
stechnology forecast
eccOnomic forecast
edemand forecast

@ H=0|2+<&
«=tJ|(short-range) 0l = : daily, weekly forecasts of
sales data
«= J|(medium-range) 0= : monthly forecasts of sales
data up to 2 years
«&J|(long—range)0ll= :strategic planning of products,
markets beyond 2 years into future



(2) S & 42 (independent demand) 2t &4~
(dependent demand) : p.475, p.550

Independent Demand:
Finished Goods




B)=0U=J182 R (pp.476-477, (X 15-1) )
@ Qualitative method(pp.479-481)
2 Quantitative method

e Time series analysis & projection
Moving average(pp.482-485)
Exponential smoothing(pp.485-489)
Trend analysis(pp.493-496)
Decomposition method(pp.496-502)

« Causal relationships(pp.502-504)

« simulation(pp.505-507)



<2> Qualitative method (Subjective method,
Judgmental method)

(1) Sales force compositive method (grass roots)
(2) Market research (Consumer survey)

(3) Panel consensus (Executive opinions)

(4) Historical analogy (Life cycle analogy)

(5) Delphi method

2~ 21 1 anonymity, statistical display, feedback of
reasoning



15-6

Delphi Method

|. Choose the experts to participate representing a
variety of knowledgeable people in different areas

2. Through a questionnaire (or E-mail), obtain
forecasts (and any premises or qualifications for the
forecasts) from all participants

3. Summarize the results and redistribute them to the
participants along with appropriate new questions

4. Summarize again, refining forecasts and conditions,
and again develop new questions

5. Repeat Step 4 as necessary and distribute the final
results to all participants
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<3> HEHZ2E i =R datalll &8t JHE

(1) Data = Pattern + Randomness

ePattern : functional relationship generating the system

«Randomness : parts of the system's behavior that

cannot be explained through the causal & time series
relationship



(2) AIHIZES RHRA (pp.477-479)

(» Horizontal pattern : Data values fluctuate around a
constant mean

(2) Seasonal pattern : A series is influenced by
seasonal factor (periodic oscillation)

3 Cyclical pattern : Data are influenced by long term
economic fluctuation

@ Trend pattern (=215-3) : There is a long term
Increase or decrease in the data

® Irregular (=Random) Component

(cf) average demand for a period of time,
autocorrelation
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(3) AIHIZ2 Z2&SE (=X 15-13)

I

(1) Additive model
2 Multiplicative model



<4> Moving Average

F, = forecasted demand for period t

N = Number of time periods to be averaged
A ., =actual demand in period t

(1) Simple MA (pp.482-484)

E = AutAntAgt. HA
=
N

. N—period simple MA
where N = smoothing effect (O|sSE #J|2)

NO| 2= Smoothmg(%%ir) 2 Lagging(X| &
JF A (=% 15-5)

&)



(2)Weighted Moving Average (pp.484-485)

15-13



<b) Exponential Smoothing (Exponentially weighted MA)

(1) Simple ES
F,=F_+d A,_,— F,_{]
where o = smoothing constant (0<a<1)

F,=cA,+(1-0) F_,
o (—0 U455 Smoothing(FHE}) U Lagging(A|H=)7} 2t}
oF, is a weighted average of all past observation

Fi= a Aer + all= @At all= @) Ars + - + all- )74 + (1- @' A
oissue : R7] oFx]9 AR
o« 4%
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415 16.27

5 30  16.14

6 12 1753

716 16.98

8 8 16.88

9 22 1599

10 14 16.59

11 15 16.33

12 27 16.20

13 30 17.28

14 23 18.55

5 15  18.99

» X X0 =X F2 152 5l 2.



(2) Trend adjusted ES
FIT, =F,+ 1T,

F=FIT,_, +ald,_, — FIT,_}]

T

L,=T,_,+lF,— FIT,_,]
where FIT. = The forecast including trend for period t
Fi = The exponentially smoothed forecast for period t
Tt = The exponentially smoothed trend for period t

a, & = smoothing constant (0<a, 6<1)



<6> Trend Analysis ‘Al HE= &

I &=
=)

& Zsote FHA= et
= 1 F=NE H0AN Oldi=RE =
o MM : Simple Linear RegressionoA] S ¥H4,E A7ttt B

Let Y; = actual demand for period t
¥, = forecasted demand for period t

Then, Given data : (t, Yi) = To=a+ b

(p.494 4! 15,10, 15.11)

(ex) p493 O &I 15-2
(p.495 & & 15-11, & & 15-12)



<7> Decomposition of Time series (pp.496-502)

e seasonal index : the ratio that relates a recurring

seasonal variation to the corresponding trend value at
that given time (pp.497-500)

(step 1) Obtain historical data, and plot it to confirm the
type of relationship

(step 2) Develop a seasonal index

(step 3) Develop a trend equation (Deseasonalized data
AHE)

(step 4) Project the trend into future

(step 5) Multiply the trend values by the seasonal index

(ex) pp.500-502, (=X 12.18)



<8> Causal Relationship forecasting (pp.502-504)

f,=a+ b X,

(

Ilal

F1)) S8l 2= leading indicatorO|H £C}

(ex) pp.500-502, (WA 15-5)

e Correlation coefficient (r): 8= X, Y2 &2 H D} linear 2t=
JIE 0l S0FL} true @10
« Coefficient of determination(r?):EL£8 4= YO SHEZS S

2 X0l 2o 28 &= Hs2 Hl=




<> K=t S SHl (pp.489-492)

(1)} 52218 §3

¢ forecast error = Ac-Fe
(D mean error(ME, BF8A}) : ME = ;:}l( A,~ F)in
@ mean squared error(MSE, BEAIFRA) ¢ ME = R 4,- F )
3 mean absolute deviation{MAD, HZACJLA}) : MAD = glA,— Fln
NG &2} 08 BFOE U AFREE ol ¥, 10= 1M = 1250
IMAD = 0.80
gl_fhii

A,
n

@ mean absolute percent error{(MAPE, HF-&Atju|&LA}) ! MAPE = x100%

(31) MAD, = MAD,_, + a{l4,_,—F,_,|—MAD,_,}



B ME, MSE, MAD & MAPEZ2| A&t

D2 | ARAR | X | MEex | BHEA | Hsx| - 0E2A
t A | R | AR AR | Gem2 | VAR
1 53 54 —1 1 1 1.89
2 59 55 4 4 16 6.7/8
3 64 56 8 8 64 12.50
4 48 58 -10 10 100 20.83
5 55 50 5 5 25 9.09
6 52 55 -3 3 9 5.77
7 55 52 3 3 9 5.45
8 44 48 -4 4 16 9.09
3 2 38 240 71.40
ME=2/8=0.25 MAD=38/8=4.75

MSE=240/8=30

MAPE=71.4(%)/8=8.93%




(2)0I=2Xte SHl : TS

(D Tracking Signal(TS, =& X| &) : biase AWE ADIE
LIEtHLH= A2

2(A~F) RSFE

Ts= " =
> | A~ F,l/n MAD

e Action limit for TS = +£4 : When TS goes beyond this
range, corrective action may be required
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