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Abstract: The connections between Fibonacci sequence and Elliott impulse wave that Ralph Elliot has proposed in El-
liott Wave Principle are not valid all the time owing to the type and variability of the stock market. It is a probabilistic
event which can reflect the compatibility between Fibonacci sequence and Elliott impulse wave. In order to explore the
compatibility between Fibonacci sequence and basic-form Elliott impulse wave in the context of Chinese A-share mar-
ket, a research via analyzing the historical trend of 50 core assets’ individual stocks was conducted in Chinese A-share
market. The study reveals that Fibonacci sequence does not highly fit basic-form Elliott impulse wave in the context of
Chinese A-share market. Suggestions for investors are diversifying the investment strategy to enhance risk controllabil-
ity, rather than using Elliott Wave Principle singly.
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1. Introduction

Fibonacci sequence has an intuitive form of 1,1,2,3,5,8,13,21..., and meet the expression of: F (1) =1, F (2) =1,
F(n)=F(n-1) + F(n-2) (n>=3, nEN¥*). The ratio of two adjacent Fibonacci numbers converges to 0.618 when “n” ap-
proaches infinity, which called golden ratio!"l. The other ratios, including 0.382, 1.618, 2.618, are closely related to the
golden ratio.

There are some major theories in Elliott Wave Principle. The trend of share price reflects a “basic pattern” consists
of 5 impulse waves (1, 3, 5, a, ¢) and 3 corrective waves (2, 4, b). Each impulse wave consists of 5 lower-level waves

(1,2, 3,4, 5), while each corrective wave consists of 3 lower-level waves (a’, b’, ¢’)P*\.

Figure 1. Basic form of Elliott Wave.
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The discussion of the regulations between Fibonacci sequence and Elliot impulse wave occupies a great deal of
space and a crucial position in Elliott Wave Principle. In this principle, Ralph Elliot has indicated that Fibonacci se-
quence and golden ratio have some connections with a basic-form impulse wave in the context of the stock market via
analyzing DJIA (Dow Jones Industrial Average):

(1) The range of wave 3 is often 1.618 or 2.618 times that of wave 1.

(2) The range of wave 5 is often 2.618 times or equals to that of wave 1.

(3)The range of wave 5 may also approach 0.618 times that of the net price from wave 1 to wave 3.,

Using these regulations, we can forecast the trend of an individual stock. However, these connections do not ap-
pear all the time thanks to the type and variability of the stock market'®!. This is a probabilistic event which reflects the
compatibility of these regulations. The frequency that Fibonacci sequence occurs in a basic-form impulse wave, and the
frequency that Fibonacci sequence totally fits a single basic-form impulse wave, both are the two indexes employed to

define the compatibility of these regulations, while the research will be conducted around these two indexes.

2. Methods
2.1 Research object

Individual stocks of 50 core assets become the research objects since they considerably influence and practically
represent the trend of A-share market. Each individual stock of a core asset has different-level Elliot waves in their
K-line diagram and the most distinctive basic-form impulse wave is convenient to distinguish and analyze'®. K-line
diagram has different type in the length of cycle including 1-minute line, 5-minute line, 15-minute line, 30-minute line,
60-minute line, day line, week line, month line. The shorter the cycle is, the more details will be emerged, yet it is dif-
ficult to reflect a complete trend. The longer the cycle is, the more integrated trend will be presented, yet the basic-form
impulse wave is hard to distinguish!”). This research adopts day line to be the cycle of K-line diagram since it is the most
appropriate cycle to this research. In each day line of 50 core assets, the most distinctive basic-form impulse wave

will be extracted to be a research object.
2.2 Procedure

2.2.1 Raw data recording

50 core assets picked to be the research objects were filtered from SSE 100 (an index which synthesizes 100 large
scale, good mobility and most representative stocks filtered from Shanghai Stock Market via scientific and objective
method). Each stock of the 50 core assets was adjusted to the day line to be the cycle of its K-line diagram. From this
type of K-line diagram, the most distinctive basic-form impulse wave was extracted and measured the range of wave 1,
wave 3 and wave 5 are measured. The net price from wave 1 to wave 3 was also measured. Eventually 50 sets of raw
data were recorded with their exclusive stock codes in a table.
2.2.2 Data processing

In each set of raw data, the ratio of the range of wave 3 and wave 1 (Rj), the ratio of the range of wave 5 and
wave 3 (Rs3), the ratio of the range of wave 5 and the net price from wave 1 to wave 3 (R5;.3) were eventually calcu-
lated and recorded in the table. Defining “the range of wave n” as “L,” (n=1, 3, 5) and “the net price from wave 1 to
wave 3” as “L;..3”, then the formulae can be expressed as:

Ls Ls Ls

L3
R3,1 - L_l > R5,3 -7 R5,1~3 -

L3 Li~3 - max(Lz)—min(ly)

In the last formula, “max(L3)” is the maximum price of wave 3 while “min(L,)” is the minimum price of wave 1,
then “max(L3) — min(l;)” is the net price from wave 1 to wave 3.

2.2.3 Data analysis

For each set of data, introduces the parameter “T;” and “T,”. “T;” and “T,” refer to two dependent variables which

are based on the independent variables “R3;”, “Rs3” and “Rs;.3”. The two functional relationships can be expressed
as:
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(1, 1.518 < R3; < 1.718 U 2.518 <R3, < 2.718
1 2.518 < Rg3 < 2.718 U 0.900 < R;5 < 1.100
T;(R31,Rs53,Rs5 1~ ={' = 3= = el =
1(Rs1,Rs3,Rs1-3) 1, 0518 <Ry, ;<0718
kO, else
1, (1.518 < R3; < 1.718 U 2.518 < R3; < 2.718)
N (2.518 < R53 <2.718 U 0.900 <R3 < 1.100
Tz(R3,1,R5,3, R5,1~3) = 4 ( >3 >3 )
N (0.518 < R; ;.3 < 0.718)
0, else
In each individual stock of 50 core assets, “T;” can reflect if Fibonacci sequence occurs in the basic-form impulse
wave, while “T,” can reflect if Fibonacci sequence totally fits a single basic-form impulse wave. Acceptable error range

was set as +0.100 in this analysis.

Defining “(Ty);” and “(T,);” as the numerical values of “T;” and “T,” of group i data, “f;” as the frequency that
Fibonacci sequence occurs in a basic-form impulse wave, “f;” as the frequency that Fibonacci sequence totally fits a
single basic-form impulse wave. Then the mathematical relationships between “f;” and “(T;);”, “f,” and “(T,);” can be
expressed as follows:

50
_ i=1(T2)i

0 (T
f, = Tlx 100%; f, = ==L21 % 100%

Eventually the two indexes “f;” and “f,” which are employed to define the compatibility between Fibonacci se-

quence and Elliott impulse wave were both calculated.

3. Results

The table shows the raw data “L,”, “L;”, “Ls”, “L,.3”, intermediate variable “R3;”, “R53”, “R5 13”7, “T,”, “T,”.
Among 50 individual stocks, there are 23 individual stocks whose “T;” takes the value of “1”,while there are 11 indi-

“1”

vidual stocks whose “T,” takes the value of “1”, meaning that Fibonacci Sequence occurs in the basic-form impulse
wave for 23 times, and Fibonacci sequence totally fits a single basic-form impulse wave for 11 times.

The Table 2 shows the two indexes of each individual stock of 50 core assets, “f;”” and “f,”. Using the numerical
values of “T;” and “T,”, the numerical values of “f;”” and “f,” were calculated as 46% and 22%.

The line Figure 2 shows the 3 ratios of each stock. The minimum of “R3 ;™ is 0.324, while its maximum is 3.918.
The minimum of “Rs 3™ is 0.631, while its maximum is 3.637. The minimum of “Rs ;3" is 0.211, while its maximum is

1.732.
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Table 1. Raw Data and Intermediate Variable of Each Stock

A 8 p | e | F | e | ® | ‘i 1 ‘31
1 |Code Ly Ls Lz fa1 R 5,13 T Tz

2 | 600703 23568 araes 1854 0623 1 1
5 600340 TTB 445 0324 1732 (4] o
4: 801211 36 260 036 1754 0 o
5 601086 807 28.55 1355 0583 ] [s]
6: e00020 319 545 1802 0336 1 o
7 600837 2337 1859 2856 1257 0 o
3: e00021 1711 2147 1506 0564 1 ]
9 e01ZEE 113 176 1533 0899 0 o
‘|D_ e015EE 065 056 1638 ogez 1 o
1 1: e01le6 paoad = : ] 2188 3918 1032 0 o
12 601111 536 16.44 15963 0326 (] o
13: 801801 1476 4414 2803 0323 0 o
14 e016&8 530 1711 0702 1 1
1 5: e008ET 1749 1685 0eB89 1 1
16 e00016 265 2032 1233 0 o
1;: e012720 1376 1618 1023 1 ]
18 e00048 0.65 1438 2373 1536 0 o
19_ e00510 739.02 1638 21545 ogez 1 o
ZD_ 603903 254 567 51g 3254 2233 1055 0 o
Zﬂ 601358 088 234 374 1628 2657 0624 1 1
22 | e011B6 o7 185 3.0z 1555 0804 0el3 1 o
23 600028 158 458 346 2581 2856 1321 3] &)
24: e010EE 804 2390 2068 2803 2672 1156 0 o
25 801930 153 471 682 15585 2436 0601 1 1
26: e017TEE 099 e i 410 1043 233z 0564 0 o
27 e00300 871 2110 2355 1053 24723 0.B96 0 o
ZB_ e00000 386 511 371 1456 132 1553 0 o
29: e01318 2134 5617 BG5G5 10325 2632 0989 0538 1 1
30 601688 474 1115 1151 2963 2638 1065 0402 1 [
31: e01328 0Bz 43 305 234 2963 1754 136 0 o
32 600600 302 485 1254 2497 1638 2534 0502 1 0
33: e005E5 o83 1302 2888 3110 1325 21885 125 0 o
34 801350 o5 44 = 435 21847 1055 0.503 1 1
35: 600276 2x78 E74AT 15047 21434 2523 21618 oz 1 1
36 600036 831 6021 21856 21876 799 0 o
37_ e01&e28 1138 37.00 Se.04 3251 2506 0632 1 o
33: 800104 451 643 1806 1475 2635 715 1 o
39 01818 ek Dad 243 235 2635 0585 0867 1 1
40: e00030 953 2057 1855 2584 2158 090z 715 1 1
41 601336 1352 15938 5775 5708 1432 2983 05908 (4] o
42: e00050 232 316 453 1411 1364 1431 0321 0 o
43 601857 206 277 273 828 1346 0583 0433 ] [s]
44: e00015 106 133 208 pulki £ : 1754 1566 0954 0 o
45 e010E0 176 o7 206 301 1835 0996 0eB83 1 1
46_ e01800 256 486 BO03 880 1855 1652 0034 0 o
4{ 800106 431 1537 8073 1756 1585 053 0 o
48 8031585 2562 1488 73385 2985 2025 0211 o 2
49: e018EE 130 3957 9374 27082 3026 2345 0348 0 o
50 801319 621 D&l D41 1441 1532 fak=l=ie] 0653 1 1
5 1_ 801138 563 2066 5530 1376 2667 373 1 o

12345678 91011121314151617 18192021 22 23 24 2526 27 26 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47 48 49 50

Table 2. Two indexes: “f;” and “f,”

T, 23
T, 11
f, 46%
f, 22%

3 Ratios of Each Stock
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Figure 2. 3 ratios of each stock.
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4. Discussion

The purpose of this research was to evaluate the compatibility between Fibonacci sequence and Elliott impulse
wave in the context of A-share market. The results show that Fibonacci sequence occurs in the basic-form impulse wave
for 23 times, which occupies the 46% of individual stocks of 50 core assets, while Fibonacci sequence totally fits a sin-
gle basic-form impulse wave for 11 times, which occupies the 22% of individual stocks of 50 core assets. The expected
ranges are 50%~60% and 20%~30%. Both proportions were lower than expected. This conclusion reflects the limitation
of Elliott Wave Principle in Chinese A-share market, which not only comes from the different stock market context, but
also owes to varieties of random factors™®. The level and the extension of an impulse wave will both affect the appear-
ance of Fibonacci sequence. These factors may come from the operation of different listed companies and the influence
of Shanghai composite index.

The low proportions of the two conditions reveal the limitation of the regulations of Elliott Wave Principle in the
Chinese A-share market. Actually, there are varieties of factors influencing the stock trend. Using a single mathematical
ratio to predict the trend, it is a typical phenomenon to use phenomenon which exceptionally ignores the complexity and
the high risks of the stock market. In other words, establishing investment decisions in a single mathematical configura-
tion is an act of emptying realistic factors from the stock market.

If investors want to get more profits from an upward trend, they had better observe and summarize diverse indexes,
pay more attentions to the changes in the securities market, diversify the investment strategy to enhance risk controlla-
bility, and consider when to exit in the uptrend and when to stop at the loss, rather than using a single trading mode.
Last but not least, Elliott Wave Principle is worthy of being employed, but do not use it singly.

The limitation of this study mainly embodies the sample gap of the research project. The operation of listed com-
panies may lead to the elongation of an impulse wave, therefore the pattern of impulse waves of the weak companies
and the superior companies are quite different and they may reflect dissimilar information. Putting them together and
centrally processing them will result in sample error’”’.

This research merely reveals the compatibility between Fibonacci sequence and Elliott impulse wave. Nevertheless,
Elliott Wave Principle has corrective waves as the contrary of impulse waves. What can be further researched, synthe-
sizing the impulse waves and corrective waves to dig out more comprehensive connections between Fibonacci sequence
and Elliott Wave.
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