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A Simulation on Funds Gaps Chaos Phenomenon of One Financial Crisis Business
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Abstract
This study aims at exploring if a business could prevent from financial crisis by
observing the chaos phenomenon of funds gaps. This study also estimates what the time
scale should a business owner adopt under different periods of critical time scale, different
threats of short-term debts and different sales. The simulation results showed that
preventing a business from financial crisis by observing the chaos phenomenon of funds
gaps is feasible, and these results were verified by comparing to empirical historical

records (business events synchronism).

Keywords financial crisis, funds gap, chaos, and system dynamics, events synchronism




Vol.3, No.2, 2006

1997 5 (Asia Crisis)( )
1997
IMF  APEC
1998  ( 87 )7 (
) 9
( )
(
)
? 1998
(1) (2)
3)
( )

(black box)



1997 1998

(static)
(dynamic) Murthy (1996)

(complex) (dynamic) (unstable)

(boundary condition)

( )
(Chaos) (Chaos)
(It is irregular, not random.)
(Chaos)
(2001)
(2004)
(System Dynamic Model)
( )
(Events
Synchronism)
2.
(chaos) (mass) Lorenz (1963)
1. (initial conditions) (critical
value)
unpredictable utterfly Effect
( dictable) (B fly Effect)



Vol.3, No.2, 2006

2. (Unpredictability) (randomness)
(irregularity)
3. (wholeness)
(overall attributes) (observable)
4.
(fractal)

(abstracted conceptually)

Lindsay and Campbell(1996)

( ) (1993) Brock
Dechert Scheinkman(1987) BDS 1980 1 1992 8
(Chaos)
(1998) BRENT DUBAI WTI
(1999)
TAIFEX  SIMEX LLD.
TAIFEX  SIMEX

(1999) (1)
2)
3)

(2000)
(2002)

(2002)  GARCH- family
R/S A B (2003)



(chaos) (fractal)

(1) (time scale) (
1999) (time scale)

2)

(time series data)
(Seasonal Report Data)

(Cross-Sectional)
(System Dynamics)
(Cross-Sectional) (Longitudinal)
Forrester(1961)
(Ordinary Differential Equations, ODE)
( ) (
(Inputs)) ( (Outputs)) (interaction)
Forrester(1961) (visualization)

(stock wvariables) (flow variable)

(System Dynamics)

(causality)
Lorenz
variable) X(t) Y(t) Z(t) dX(t)/dt dY(t)/dt dZ(t)/dt
(initial condition) X(t=0)=P Y(t=0)=R Z(t=0)=B

(stock
(flow variable)

dX(t)/d=P[Y (t)-X(t)] (1)
dY (£)/dt=[R-Z(t)]X(t)-Y (%) )
dZ(t)/dt=[X(t)-B]Z(t) 3)



Vol.3, No.2, 2006

X(t) P

Y(t) R

Z(t) B

t
Lorenz(1963)
(intensity) (difference) (t) (phase plane)
(
) (intensity)
1 Lorenz(1963)
(intensity)
(DTi)
(DTi)
(irregular) (unpredictable)
(chaos)
( )
(irregular)
(unpredictable)
Bruce & Matthias(2001)
Lorenz Chaos
(visualization) 1 (stock variable)
(flow variable) 1



——=X—P IGAP

DIGAP“4]
GAPRP
o3 CSTD cll %
R/ B
1
1 (System Dynamics) (visualized modeling)
— (input) VENSIM ver 3.0(Ventana System,
Inc., Harvard, U.S.A) (stock variable
0) (IGAP(t)) (CSTD(t)

) (CII(t) )
DIGAP(t) DCSTD(t) DCII(t) IGAP(t) CSTD(t) CII(t) (flow
variable D

( ) D (Difference)
( ) (take limit)
(Differential)) R B GAPRP ( )
1
(intensity)
(enrich)
1
IGAP(t) |Intensity of the Funds Gap GAPRP|CSTD  IGAP
Variation GAPRP
Bernoulli ( CSTD
IGAP
p=0.5
50%

50%




Vol.3, No.2, 2006

1 ()
CSTD(t)|Threat from Short-Term Debts R
= / ) =(
log / )
log(
)-log( ) = =
)/ ]
CII(t) |Influence from Sales Change B Log| ( Sales)
(t)- (t-1) ® | =log|(SeSei)/1f
t
SA
?Sm
s,
t-1 ot t
1
(CSTD CII R) 1995
( 84 ) (Q4) 1996 ( 8 ) (Q4)
100 (100 ) (
) (critical time scale)
1. 1995 (84 ) (stepwise) 1996Q1(85Q1)
1996Q2(85Q2) 1996Q3(85Q3) 1996Q4(85Q4)
(initial conditions)
2. ( CSTD(0) CII(0) R B )
(=0.5C )
3. 100 100 (time scale 0.5( 1))
IGAP
4. IGAP (phase) IGAP
5. IGAP (phase) IGAP




(1t 0.01( ) IGAP (phase)
( 5(a) ) IGAP (
5(b) ) (critical time scale)
2
2
@) 2
_ — + R=(1)/(2)|B=log|S;-S;.i|| DTi(Month)
1995Q4(84Q4)| 17.58% 6.75% 2.60 4.94 0.41 2(a)(b)
1996Q1(85Q1)| 20.69% 6.29% 3.29 5.11 0.39 4(a)(b)
1996Q2(85Q2)| 30.93% 4.42% 7.01 4.40 0.48 5(a)(b)
1996Q3(85Q3)| 36.55% 4.5% 8.12 6.10 0.38 6(a)(b)
1996Q4(85Q4)| 34.33% 5.15% 6.67 6.71 0.32 7(a)(b)
2 1995 ( 84 ) ~1996 ( 85 )
(Events Synchronism ( ) 2(a)~(b)
7(a)~(b)( )
1. 1995 ( 84 ) ( 1995 10 31
)
DTi=0.41 (month) 2(a) 2(b) 2(a) (DIGAP)
IGAP ( ) (DIGAP) (
)
(Phase Plane) 2(b)
IGAP  ( ) (IGAP)
3(a) 3(by~ 7(a) 7(b) 2(a)
0.41
) (IGAP) 2(b)
50x0.41=20.5( )
2. 3(a) 3(b) DTi=0.3( 2 041
) 3(a)
3(b) 3(a)  3(b)
3(b) 2(b) 3(a) (flow) (stake)
2(a) (84Q4)




Vol.3, No.2, 2006

0.41( )>03( ) 13

~10 )
( 1996 (85 )5
)
(IGAP) 1996 1
( 4@ 4(b)) ( 4@a)
( 4b)) 1996 (85 )
(1996Q2(85Q2)  5(a) (b)) 0.48( )
( ( 5(a)
( 5(b)
1996Q2(85Q2) 100x0.48( =48( )
( 5(a)
1996 (85 )
48
(0.48( )>0.38( )>0.32( ) 13
10
2) 1996 (85 ) ( 1996 )
1996 (85 )
1997  (
86 ) 1997 (86 )
1998 (87 )7
(D~(3)
5,000 (1998 (
87 )10 30 ) 5,000
1998 (
87 )10 31 65.46

50 15
100

-10 -



1998 (87 HI1 19

33
100 108
1997~1998
2
S.
DTi)

(unpredictable) (chaos)

( )
(variability)

(potential)
(tendency)
(

(time scale)

(events synchronism)
) 1996 ( 85 ) 2
1996 ( 85 ) 2

2 89 9 19 5 10

-11 -

(irregular)

(intensity)



Vol.3, No.2, 2006

10.

1.
12.

13.

14.

15.

16.

17.

18.
19.

(2001) -
82-94
(1999) TAIFEX SIMEX

(2000)

(2000)

(1998)

(2004)
483-505
(1999)
(2002)

(2003)

(1993)

(1999)
(2002)

Brock, W. A., W. D. Dechert and J. A. Scheinkman (1987), “A Test for Independence
Based on the Correlation Dimension,” SSRI Working Paper #8702, University of
Wisconsin-Madison.

Bruce ,H. and Matthias ,R. (2001), “Dynamic Modeling,” Springer, New York, NY.
Forrester, J. W. (1961), “Industrial Dynamics”, MIT Press.

Lee, J. S. and K. S. Chang (1996), “Applications of chaos and fractals in process
systems engineering,” Journal of Process Control, 6(2/3), pp.71-87.

Lindsay, D. H. and A. Campbell (1996), “A Chaos Approach to Bankruptcy Prediction,”
Journal of Applied Business Research, 12(4), pp.1-9.

Lorenz, E. N.(1963), “Deterministic nonperiodic flow,” J. Atmos. Sci., 20, pp.130-141.
Murthy, P. N.(1996), “Paradigm Shift in Management,” System Research, 13(4),
pp-457-468.

-12-



0.8

0.4

0.4

-0.8

0.5

-0.5

84Q4 R=2.6 B=4.94 P=0.5 DT=0.41(Month)

100

-0.7 -0.275 0.15 0.575 1
IGAP
DIGAP:1un2  ssessssssssssssssssssssssssssssssssssnnss
2(a) 1995 DIGAP
Graph for IGAP
\ /\ N\ A
\ \/ \/ \
V
0 20 40 60 80
Time (Month)
IGAP : run2
2(b) 1995 IGAP

-13 -



Vol.3, No.2, 2006

84Q4 R=2.6 B=4.94 P=0.5 DT=0.3(Month)

0.8
0.4
0 —WD
-0.4
-0.8
-0.6 -0.2 0.2 0.6 1
IGAP
DIGAP:1un2  wesssssssssssssssssssssssssssusssussnnns
3(a) 1995 DIGAP ( DT=0.3 )
Graph for IGAP

0.5 \
0

-0.5
-1
0 20 40 60 80 100
Time (Month)
IGAP : run2
3(b) 1995 IGAP ( DT=0.3 )

-14 -



85Q1 R=3.29 B=5.11 P=0.5 DT=0.39(Month)

1
0.5
0
0.5
-1 .
-0.9 -0.425 0.05 0.525 1
IGAP
DIGAP:1un2  sessssssssssssssssssssssssssssssssssnnss

4(a) 1996 DIGAP

Graph for IGAP
1

il

-0.5

0 20 40 60 80 100
Time (Month)

IGAP : run2

4(b) 1996 IGAP

215 -



Vol.3, No.2, 2006

85Q2 R=7.01 B=4.41 P=0.5 DT=0.48(Month)

= .:I:‘ ] .r..}.l
.. L : g ﬁ%_ "
l..-—
j ..'. .n'.=
o [ ! ] . " . .l ]
e ' ey
l.#' . P
-3 -0.966667 1.06667 3.1
IGAP
DIGAP:1un2 wesssssssssssssssssssssssssssusssussnnns
5(a) 1996 DIGAP
Graph for IGAP

Lt g, I

s JERRIARRIRN
0 20 40 60 80 100
Time (Month)
IGAP : run2
5(b) 1996 IGAP

-16 -



85Q3 R=8.12 B=6.10 P=0.5 DT=0.38(Month)

Lo, M
] - o -‘_ -
S PR
- ."..I-. i I;
" = L
-IJ e -%- ... . % \.
"o . 1
-3.3 -1.16667 0.966667 3.1
IGAP
DIGAP : run2  s=sssssssssssssssssssssssssssssssssssssss
6(a) 1996 DIGAP
Graph for IGAP
\ F ﬂ\ ) /A\ A\ ” |
{
IV AN
0 20 40 60 80 100
Time (Month)
IGAP : run2
6(b) 1996 IGAP

-17 -



Vol.3, No.2, 2006

85Q4 R=6.67 B=6.71 P=0.5 DT=0.32(Month)

...... S N LT ]
3 ;
2.5 -1.5 -0.5 0.5 1.5 2.5
IGAP
DIGAP : run2 = =sssssssssssssssssssssssssssssssssssssss
7(a) 1996 DIGAP
Graph for IGAP
T [ A

=\
T —
—

N R U | \
0 25 51 76 101
Time (Month)
IGAP : run2
7(b) 1996 IGAP

-18-



1 20

1995 (84 ) 1996 (85 )
10.28 526
10.30
1,018,750,000
( )
4,600,000,000
)358,125
, 523
o
O
' 30,120,293
( 9.68%)
11.18 1. 10 8.7
380,000,000 370,000,000 120,000,000
11.18 8.7
1,030,000,000
826,110,990
24,000,000




_OZ_

1996 ( 85 ) 1997 ( 86
4.16
1,020,400,000
«C ,
)
3.17
1,000,000,000
( )
5,620,400,000
85.519~86.6.3
(
8,779,000 )( 7.75%)
5.30~6.28
111,438,000 ( 0.08%)
12.9 1.17 2.1 3.10 6.13
586,230,000 ( 1,419,275,550
1211 1,024,490,000
902,850,788 14,800,000,000 1,416,849,500
1.29
1,706,527,900
20
370,000,000

(85

900T ‘TON “€I0A



_IZ_

1997 (86 )
137,960,000 , 555
7,656,780,000
7,000,000,000
530~7.5 722-8.11 94 10.19 717~11.6 6.17~12.5
191,243,000 ( 1,562,287,556 148,000,000 272,273,000 (
2.25%)7.8~7.15 210,666,000 9.11~9.15 ( 27.06%) 110,809,000 34,944000 ) 7.16%)
74,189,000  ( ( 637%) 340,624,183 ( 10.20 ( Ll1%) |12.3~125
3.11%)7.16~7.17 7.25~8.11 22.22%) 999,940,000  ( 132,865,000  (
63,997,000 (  3.90%)7.17 8.8~9.17 99.99%) 28,360,000 ) 6.86%)
214,637,000  ( 57,287,000 ( 127,340,000  ( 10.3~10.21 12.6
2.23%)7.18 5.40%) 19,100,000 ) 0.32%) 136,996,000 221,620,000 (
123,779,000  ( 8.12 9.18~9.25 ( 8.59%) 69,192,000 ) 5.95%)
3.16%)7.19 58,637,000 ( 12.10
50,202,000  ( 123,031,000 5,036,000 ) 0.10%) 999,940,000  (
4.48%)7.18~7.21 ( 7.59%)  [8.13~9.26 99.99%)
120,005,000  ( 8.23~8.28 218,232,000 ( 12,8~12,15
0.65%)7.21 6.94%) 75,698,000  (
191,954,000 (  457%)| 21,877,000 [9.30 6,075,000 ) 6.13%)
7.18~7.22 7.30~8.28 73,082,000 ( 12.16~12.19
103,453,000  ( 7.44%) 51,925,000 (
0.75%)7.22~7.23 63,309,000 ( 3,465,000 ) 5.63%)
115,876,000 (  5.45%) 0.48%)
9.30 497,690,000 12.11 552,445 344
1,950,000,000
950,000,000
9.3 999,940,000
10.20 11.14~11.15 10.30~12.5
398,334,008 (  4.08%) 147,462,000  (
10.23 197,722,000  |0.55%)
146,967,000 (  035%) |( 048%)  |12.20~12.23
181,500,000  (
1.62%)
12.15~12.16
357,276,000 (
2.03%)




_ZZ_

1998 (87 )
(11.9)
(11.10)
11.20
3,569,486,000
32 11,082,820
33,071,610 ( 189,113,980 ( )
7033071610 10,791,671,590 10,802,754,410
1,000,000,000
86.8.16~87.1.7|1. 9~2.23 34-3.6 1. 1363 72 9.14~9.19 |10.31
17.8161
105,461,000 |101,432,000 50,894,000  ( 100,917,000  [200,000,000 56,714,000
( ( 16,037,000(6.55%) 4.30~6.26 86.11.7~87.7.18 ( 7.96
1,663,000 X 3.89%) |3.12 5,239,00 ) 34.6492
X 294225 117,173,000  |102,430,000 7.17~9.24
5.74%) 200,000,000 ( (7,430,000 55082
37.74%) ) ’
57,193,000 (
7 3.2~3.16
15,873,000 6. 4~7.28 102,857,000 .
1)7(2272'91%) 109,649,000  ( 119,421,000 15,316,000 P
T2 32,501,000 )( 9.421,000 ( )
N 12,105,000 )
1.14%)
73,995 ( 3.17~3.19
6.16%)
88,958,000  (
53,504,000 )
6.26
1,018,440,000
9.29~30
209,873,000
(

731,000 )

900T ‘T'ON ‘€°ToA



_EZ-

415 6.19~7.7
200,443,309 100,000,000
( 6.25~7.15
443309 )
100,116,864
116,864 )
312
86.12.29~87.1.
13
83,113,000
(
2.22%)




