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Abstract

This research attempts.-to-use the Lotka-\olterra model to analyze the interaction
relationships between two-semiconductor foundry companies in Taiwan. Prior studies
used raw revenue data as input to the Lotka-\Volterra model. This research is unique in
proposing to take the filtered revenue data as input to the Lotka-Volterra model. The
filtered revenue data denotes the signal obtained by removing the cyclic signal from the
raw revenue data. Experiment results reveal that the proposed approach significantly
outperforms the prior approach in terms of forecasting accuracy. The proposed
approach is used to investigate the interaction relationship between the foundry
companies, which yields the following findings. First, the two companies (X-company
and Y-company) are both self-growing, which implies that semiconductor foundry is a
growing industry. Second, the internal interactions among X-company’s customers
have a positive impact to X-company, due to innovation competition among its
customers. The internal interactions among Y-company’s customers have a negative
impact to X-company, due to cost competition among its customers. Third, mature
products shall migrate from X-company to Y-company due to the driven of cost
competition.

Keyword: Semiconductor Foundry, Lotka-Volterra Model, Hodrick—Prescott filter
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5.3 -4l R

F A A ATIRRI T & Rl ARl 0 T L R-square & JF 4 %
0.8 » 7% ot JFHCA e p %30 &2 (R %07 477 cndUp i FHCAIZ AR R 0 e &
Adjusted R-square ¥ 14 jf g FHk & 3 k IR AT 0 AT fpt & R 2T

Adjusted R-square €_% = >+ 0.8 o

b R e R A B R g BcinkE F 4 > i@ P~ p-value < 0.05
v Aot F M ¥ o 97N o %R & L % Adjusted R-square 2 p-value - it 2] 2t i
A B TRT U RS AT T ZRAL o it PRSP X AR X0 P

u,i;c\y,lu% Y-\”rﬂ Joeor T s 3Rl X &2 Yy &oF oo

5.3.1 Basic LV-Model

i¢ * Basic LV-Model = = > #-a &P 0% FjzF e &4 »~ Lotka-\olterra

S RN AL T 4 4

% 4 Basic LV-Model & & » 47 %

SRS FE | RIE (8 p-value RIT- BERIT
al 0.003387 0.06 0.952
X bl 0.00024 2.99 0.0031 0.9682 0.9679
cl -0.00111 2.98 0.1901
a2 0.078545 2.42 0.003
y b2 0.00094 -1.31 0.0161 0.9767 0.9766
c2 -0.00003 -0.66 0.5098
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d + 4 4 ¥ {® 3 Adjusted R-square %% 4 > X 2 0.9679 >y 2 0.9766 >

HH 308 AF AR ERAPE F 5 A p-value I8A F <22 0.05 0 Bl
ot T?% AP p RITEE R RTRIRRAE > d L4V B Sk
al~cl~c235+ 3 0.05 > #Tridmigdt et 2N R EFLE 0 &2

Fook o RAER R o FP R S AT A o

5.3.2 Filtered LVV-Model

i * Filtered LV-Model = ;% » #-m3 & 7 07 Fe T 87 ik o £ ¥4

Fu i3 513 ~ Lotka-Volterra = #25% {8 > #7182 % 4o F & 5

# 5 Filtered L\V-Model & % ~ 47 %

ARG | S¥c | BIE t & p-value R AER T
al 0.04539 | 12.19 | <0.0001
X bl | -0.00006 | 17.05 | <0.0001 >0.99995 > (0.99995
cl 0.0006 -0.88 <0.0001
a2 | 0.039059 | 14.83 | <0.0001
y b2 | 0.000602 9.56 <0.0001 0.9999 0.9999
c2 | -0.00006 | -13.24 | <0.0001

¢ 1 & 5% ¥ 4w Adjusted R-square h3f 4 - X 5 10y 4 09999 A 5+
08 AR & RARE B 0 @ p-value fR 4 352 0.05 0 & T &

BTN REFLR *Lﬁﬁﬁﬂﬂé%ﬁﬁiﬁ%w%ﬁw@%
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5.4 3F P FE R A 49

VAT SRy A N }?;rﬁ;«ig::b% A ;Lf-:g::}%%m % :—;,, Bz ,1\%‘!., B
»BRE R P gk (S R AR 0§ AR 5 ARE T 5L LV-Model 3R] et

FER o ¥Rl & M8 0 MAPE 2 % 4o 4 6

% 6 AR% ZHAE R % 4

W& | R | RBEE | AT | MAPE
X=27 | 3.40%

1 288 12
Y-2 70 1.13%
X-2¢ | 7.35%

2 276 24
Y-2 2 | 1.34%
X-2 7% | 10.51%

3 264 36
Y-2 ¢ | 6.05%
X-27 | 512%

4 252 18
Y-27 | 15.60%
X-2 7 | 6.59%

T 5

Y-2 2 | 6.03%

rER6FE S s AREBS o F THER T 5L R MAPE ET 355 L 6% >
27 FERlA A B e BB = e X-2 P M2 B e e Y-2 @ MAPE < 3t
m%’@*%ggﬁﬁﬁﬁﬁ&ﬁ{ﬁﬁ$’ﬂﬁﬁwﬁiﬁﬁﬁﬁﬁﬁg%

A MR PAREE RN AE L AT A b

B'-F'\Bil’\%%' B Eis o A s R BE SR PE: & % B P
% WL Ay g 2 2 (Filtered LV-Model) » 5 7 B AFT 3 97 * e

i R A & % Basic LV-Model i ek & ik o FIptiE 7 A S ik it s

o0 R geT 4T
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% 7 Basic LV-Model 22 Filtered L\V-Model * #: %

MAPE
B8 | PRTRE | RBRTE | AERS Basic Filtered
LV-Model | LV-Model

X-2 @ 16.69% 13.10%

1 192 12 Y-2r & 7.65% 8.64%
= 12.17% 10.87%

X-2 @ 45.47% 12.21%

2 180 24 Y-2r & 20.24% 7.35%

=) 32.86% 9.78%

X-2 f 66.14% 13.38%

3 168 36 Y-2r & 29.99% 9.40%
= 48.07% 11.39%

X-2 7 93.20% 10.22%

4 156 48 Y-2> 7 27.79% 17.06%
= 60.49% 13.64%

T X-= & 55.37% 9.78%

Y-2r & 21.42% 8.49%

d % 7% > Basic LV-Model £ Filtered LV-Model 3¢ | Frg & § P & 5
% B > 12 Basic LV-Model % # » X-2 @ T 35 MAPE 4 55.37% » Y- @ T 2
MAPE 3 21.42%» %5 Basic LV-Model 3¢ B e a4l 4 » 2 F 5 & k¥ Jx5f
i8] ; Filtered LV-Model s X-2 @ T3 MAPE 3 9.78% » Y-2> @ < 15 MAPE %
8.49% > B X35+ 0 5% > H_ 1 & 10%:hgs BN 0 F 5 X A HER 4 “I}“
AR AT AR DERT o vV A or A IERIEFER & 0 AT 4p $3T Basic

LV-Model m % - Filtered LV-Model =3g ] 4 #iF o
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gk sogre (R @) B
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Y . | B % = ¥ §
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