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CHINESE ZODIAC EFFECT AND PRECIOUS METALS
RETURNS OF 1900 – 2013

Robiyanto1)2), Hersugondo2)3) and Siti Puryandani2)4)

Abstract: Seasonality phenomenon based on superstitions and beliefs is still an interesting topic
to investigate. Other belief which may become interesting topic to investigate is Chinese Zodiac.
Chinese Zodiac Effect is based on a myth that each year circumstance will be affected by every
underlying year symbol. This Chinese Zodiac will be accompanied by five fixed elements.
Commodities market such as precious metal market is related closely with financial market since
it becomes an alternative investments. Seasonalities could also occur in these market.
Based on the background, this study will investigate Chinese Zodiac Effect and Fixed Element
Effect on precious metals market. Data used by this study are gold and silver annual average
since year of 1900 until 2013. Meanwhile, due to data availability, platinum annual data since
year of 1960 until 2013 used. By applying GARCH (1,1), the finding shows that there are
Chinese Zodiac Effect and Fixed Element Effect on precious metals market. The Chinese Zodiac
and Fixed Element Effect tend to vary across those precious metals market. These may lead to
the conclusion that Chinese Zodiac Effect and Fixed Element Effect just statistical properties
only without any connection with superstitious and certain cultural beliefs.
Keywords: Seasonalities, Chinese Zodiac, Fixed Element, Calendar Anomaly, Capital Market
Efficiency.
JEL Classifications: G10, G14.

1. INTRODUCTION

Calendar anomaly phenomenons or seasonalities have been interesting research
topic in financial market during decades. These phenomenons may be occured
because investors tend to seek alternative approaches instead of several approaches
in modern financial theory such as capital asset pricing model. The gap between
market dynamics and model based on modern theory of finance prediction occures
when financial market behavior is not underlied by rational behavior which
becomes baseline assumption in modern financial theory.
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Previously, many researches had scrunitized the seasonality phenomenons
which was based on investor’s behavior e.g. investor’s habit and investor’s
psychology even seasonal data release such as Intraday Effect (Cheung 1995; Block
2000; Hmaied, Sioud, and Grar 2006), Weekend Effect/Monday Effect (Lakonishok
and Maberly 1990; Dickinson and Peterson 1995; Brooks 1997; Brockman and
Michayluk 1998; Coutts and Sheikh 2002), Quarterly Effect (Lee 2012; Das,
Pattanayak, and Pathak 2008), Daylight Saving Effect (Worthington 2003; Kamstra,
Kramer, and Levi 2002) and Holidays Effect (Kim and Park 1994; Liano and White
1994; McGuiness 2005; Marrett and Worthington 2009; Tsiakas 2010; Dumitriu,
Stefanescu, and Nistol 2012; Kaplanski and Levy 2012; Casado, Muga, and
Santamaria 2013) without any sociological and superstitious things related.

Recently, seasonality phenomenon has been involved broadly to something
superstitious and culture related such as Friday the 13th Effect (Coutts 1999; Lucey
2000, 2001), even to rare studied phenomenons such as astrophysics effect
(Karamchandani, Jain, and Mohadikar 2014) and Lunar Calendar Effect (Yuan,
Zheng, and Zhu 2006; Liu 2010; McGuiness and Harris 2011). Liu (2010) stated
that if financial market behavior was assumed as a socio-psychological expression.
Therefore, culture and superstition would influence its process. For example,
number 13 is often viewed as bad luck in western culture and so Friday the
Thirthteenth. Both may influence the investors behavior.

There were some empirical evidences related with the statement. For examples,
Coutts (1999); Lucey (2000, 2001) found that Friday the Thirthteenth might influence
financial market returns. But, these phenomenons may not happen in some
countries with domination of oriental culture such as China, Taiwan, Hongkong
even some South East Asian countries in which number four represents bad luck
and number eight represents good luck (Brown and Mitchell 2004).

Yuan, Zheng, and Zhu (2006) argumented that moon phase could affect human
mood and human behavior. If these phenomenon occures, moon phase which is
represented by Lunar Calender is able to influence investors behavior in investment
decision making. Liu (2010) supported this argument by noting that Lunar Calendar
still became major reference for many Chinese society activities (such as marriage
and funeral ceremony) even business related activities. The study related with
seasonality was also found in countries with low domination of oriental culture
such as India, e.g. Karamchandani, Jain, and Mohadikar (2014) studied the effect of
astrology which was represented by moon phase to Indian financial market returns.

Other interesting beliefs which may be related with financial market activities
studied furthermore is Chinese Zodiac. Generally, it is believed that each year is
affected by zodiac’s nature which symbolizes that year. Chinese Zodiac are
comprised from twelve animals which symbolize every year. These animals are
rat, ox, tiger, dragon, snake, horse, goat, monkey, rooster, dog and pig. Actually,
Chinese Zodiac cycle are astrological cycle which have been well known all over
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the world. They are also equipped with five fixed elements which show the nature
of each year based on wood, fire, earth, metal and water.

Since Chinese Zodiac are globally accepted and understood by most people in
the world and various previous researches related with seasonality topics were
conducted in stock market, also only a few researches found in commodity markets
i.e. precious metals market eventhough commodity markets were highly connected
with financial markets and those kind of seasonalities might occur in commodity
markets too, as documented by Baur (2013). Baur (2013) found that gold return
also tended to have specific pattern. Hence, this research tried to scrunitize whether
there was Chinese Zodiac Effect and Fixed Element Effect on precious metals such
as gold, silver and platinum.

2. LITERATURE REVIEW

2.1. Seasonality and Its Implication On Capital Market Efficiency

One of dominant paradigms in modern financial theory is capital market efficiency.
Fama (1970) stated that efficient financial market was a market where the price of
stocks fully reflect any available information instantly. There are three form of
capital market efficiency. The first is weak capital market efficiency. Capital market
efficiency is considered as the weak if its stock prices create the random walk.
Semi strong capital market efficiency is made real when its stock prices fully reflect
any public available information. The last, a capital market is assumed efficient in
strong form when its stock prices fully reflect any available information.

Capital market efficiency becomes fundamental foundation for many financial
theories based on rational investor assumption. Lucey (2000) stated that information
efficiency had been manifested in Capital Asset Pricing Model, Arbitrage Pricing
Theory, exchange rate interest rate parity, put-call parity in derivatives, et cetera.
A form of capital market efficiency (such as weak form efficieny) does not allow
investors to use historical price to predict the future price. But, many empirical
researches on seasonality found that there were many patterns on stock returns.
These patterns could be found on previous section. These evidences showed that
capital market were not efficient in weak form and this conclusion caused asset
valuation model validity questionable (Coutts and Sheikh 2002; Schwert 2002).
Lakonishok and Maberly (1990) also stated that documented patterns in stock prices
which was found in many empirical researches could not be predicted by current
theories and confusing.

2.2. Superstition and Investor Behavior

Supertitious issues in financial markets appeared when Kolb and Rodriguez (1987)
introduced this concept through their study about Friday the 13th Effect. In their
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study, Kolb and Rodriguez (1987) tried to analyze whether superstitious things
might affect investor’s decision making process. After it was introduced, many
researches were conducted to elaborate this phenomenon more such as
Chamberlain, Cheung, and Kwan (1991); Coutts (1999); Lucey (2000, 2001); Botha
(2013). Generally, these researches concluded that return on Friday the 13th was
lower than any Friday. Another issue related with superstition in financial markets
was Halloween Effect. Halloween Effect began to be studied in early 2000 by
Maberly and Pierce (2003, 2004); Lucey and Zhao (2008); Haggard and Witte (2010);
Lean (2011); Jacobsen and Zhang (2012).

Studies on seasonality extended to the effect of astrology toward stock market
returns were documented by Karamchandani, Jain, and Mohadikar (2014) and
Lunar Calendar based on Oriental culture were conducted by (Yuan, Zheng, and
Zhu 2006; Liu 2010; McGuiness and Harris 2011). Karamchandani, Jain, and
Mohadikar (2014) conducted the research on the effect of moon phase on stock
returns based on the fact that human behavior tended to be abnormal with an
agressiveness and instability as domination during full moon phase. His research
was also conducted based on many superstition related folklore (such as the
emerging werewolf during full moon).

Yuan, Zheng, and Zhu (2006) also supported the thought above by conducting
research about the effect of moon phase on stock returns. They argumented that
empirical evidence on biology and psychology showed the effect of moon phase
on human mood and behavior. One of general evidence was documented by Law
(1986) which found that women menstrual cycle was same length as moon cycle.
Meanwhile, Liu (2010) argumented that Lunar Calendar caused sole patterns based
on culture.

Superstitious issues related with seasonality must be studied carefully by
considering country’s or local cultural background in which capital market
located. For example, the study on Friday the 13th Effect will be more approriated
to be held in capital market located in some countries which are dominated by
Judeo-Christianity belief e.g. Western countries and so Halloween Effect.
Meanwhile, the research on Lunar Calendar Effect will be more appropriate to
be held in capital market located in some countries which are dominated by
Chinese’s culture due to its complexity and it is only understood by Chinese
investors or investors with deep understanding of Chinese culture. Previous
study conducted by Meisami (2013) documented that Chinese Zodiac
Effect occured in Hongkong Stock Exchange with higher Hangseng’s mean
returns in rat years and both mean and median returns are and statistically
significant and lower in snake years, the Chinese Zodiac Effect also occured for
S&P 500 with lower and statistically significant mean returns in snake and rooster
years.
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2.3. Chinese Zodiac

Chinese Zodiac and Fixed Element are more simply and universally accepted than
the complex and exclusive Lunar Calendar. Despite it comes from Chinese culture,
Chinese Zodiac and Fixed Element have been globally known and understood by
most people around the world. Meisami (2013) also supported this statement by
arguing that Chinese Zodiac astrology has significantly influenced the way people
think, feel, or make daily decisions throughout history.

Chinese Zodiac are symbolized by 12 animals such as rat, ox, tiger, rabbit,
dragon, snake, horse, goat, monkey, rooster, dog, and pig. Each year is symbolized
by an animal which illustrates the nature and behavior of the year, too. Generally,
Chinese Zodiac also have Five Fixed Elements. They are wood, fire, earth, metal
and water element.

Table 1
What does Each Zodiac Animal Symbolize?

Rat Sociable, shrewd, charismatic, intense, tenacious
Ox Dependable, calm, ambitious, bord leader, hardworking, logical
Tiger Rebellious, unpredictable, sincere, generous, daring, impulsive
Rabbit Kind, gracious, good friend, shy, elegant, reserved
Dragon Strong, proud, eccentric, intellectual, passionate
Snake Deep thinker, creative, prudent, purposeful, wise
Horse Popular, earthy, magnetic, cheerful, agile, magnetic
Sheep Righteous, gentle, compassionate, mothering, peaceful
Monkey Inventor, problem solver, polite, sociable, competitive
Rooster Scientific, organized, decisive, conservative, alert, zealous, practical
Dog Intelligent, honest, loyal, attractive, straight forward, moralistic
Boar Patient, trusting, thoughful, understanding, sturdy

Source:Meisami (2013)

3. DATA

Data used by this study were gold, silver and platinum annual average data. Gold
and silver data used were from 1900 until 2013 annual average data. Due to its
availability, platinum data used were from1960 until 2013 annual average data.
These data obtained from www.kitco.com.

Precious metals return were calculated by using formula :

RPrecious Metals (t) = (Average price at year t – Average price at year t-1)/ Average price
at year t-1

4. MODELS

Chinese Zodiac model was based on GARCH (1,1) as follows:
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RPrecious Metals = �1RAT + �2OX + �3TIGER + �4RABBIT + �5DRAGON + �6SNAKE +
�7 HORSE + �8GOAT + �9MONKEY + �10 ROOSTER + �11 DOG + �12 PIG + �t

With

�t = �t �t-1 + ... + �t �t-p + �t

�t = �t�t

�2
t = �0 + �1�

2
t-1 + .. + �p�

2
t-p + �1�

2
t-1 + ... + �q�

2
t-q

and �t is independent and identical distributed N(0,1) and independent from past
condition of �t-p.

RPrecious Metals = Precious Metals Return (gold, silver and platinum)
RAT = Dummy variable trading year, 1 if year of the Rat and 0 if not.
OX = Dummy variable trading year, 1 if year of the Ox and 0 if not.
TIGER = Dummy variable trading year, 1 if year of the Tiger and 0 if not.
RABBIT = Dummy variable trading year, 1 if year of the Rabbit and 0 if not.
DRAGON = Dummy variable trading year, 1 if year of the Dragon and 0 if

not.
SNAKE = Dummy variable trading year, 1 if year of the Snake and 0 if not.
HORSE = Dummy variable trading year, 1 if year of the Horse and 0 if not.
GOAT = Dummy variable trading year, 1 if year of the Goat and 0 if not.
MONKEY = Dummy variable trading year, 1 if year of the Monkey and 0 if

not.
ROOSTER = Dummy variable trading year, 1 if year of the Rooster and 0 if

not.
DOG = Dummy variable trading year, 1 if year of the Dog and 0 if not.
PIG = Dummy variable trading year, 1 if year of the Pig and 0 if not.

Whereas, model for Fixed Element was based on GARCH (1,1) as follows:

RPrecious Metals = �1WOOD + �2FIRE + �3EARTH + �4METAL + �5WATER + �t

With

�t = �t �t-1 + ... + �t �t-p + �t

�t = �t�t

�2
t = �0 + �1�

2
t-1 + .. + �p�

2
t-p + �1�

2
t-1 + ... + �q�

2
t-q

and �t is independent and identical distributed N(0,1) and independent from past
condition of �t-p.
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RPrecious Metals = Precious Metals Return (gold, silver and platinum)
WOOD = Dummy variable trading year, 1 if year of Wood and 0 if not.
FIRE = Dummy variable trading year, 1 if year of Fire and 0 if not.
EARTH = Dummy variable trading year, 1 if year of Earth and 0 if not.
METAL = Dummy variable trading year, 1 if year of Metal and 0 if not.
WATER = Dummy variable trading year, 1 if year of Water and 0 if not.

Augmented Dickey-Fuller Test / ADF was held to test data stationarity before
GARCH analysis.

5. EMPIRICAL RESULTS

5.1. Descriptive Statistics

Descriptive statistics of gold return based on Chinese Zodiac is illustrated in Table
2. Year of the monkey had the biggest average annual return if it was compared
with other years. But, the year of the dragon had the biggest negative average
annnual return when it was compared with another years.

Meanwhile, descriptive statistics of gold return based on Fixed Element is
illustrated in Table 2. Year of metal had the biggest average annual return when it
was compared with the other years. However, the year of fire had the lowest annual
average return when it was compared with other years. There was no negative
return found in gold return based on Fixed Elements.

Table 2
Gold Return’s Descriptive Statistics By Chinese Zodiac
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Descriptive statistics of silver return based on Chinese Zodiac is illustrated in
Table 4. Year of the goat have the biggest average annual return compared with
the other years. But, the year of the monkey had the biggest negative return when
it was compared with another years. Meanwhile descriptive statistics of silver
return based on Fixed Elements is illustrated in Table 5. The year of earth had the
biggest average annual return if it was compared with another years but the year
of metal had the biggest negative annual average return if it was compared with
another years.

Table 4
Silver Return’s Descriptive Statistics By Chinese Zodiac

Table 3
Gold Return’s Descriptive Statistics By Fixed Elements
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Descriptive statistics of platinum return based on Chinese Zodiac is illustrated
in Table 6. The year of the monkey had the biggest average annual return when it
was compared with other years. But, the year of rooster had the biggest negative
average annual return if it was compared with the other years. Whereas, descriptive
statistics of gold return based on Fixed Elements is illustrated in Table 7.

The year of earth had the biggest average annual return when it was compared
with other years. But, the year of wood had the lowest annual average return
when it was compared with another years. There was no negative return found in
platinum return based on Fixed Elements.

Table 5
Silver Return’s Descriptive Statistics By Fixed Elements

Table 6
Platinum Return’s Descriptive Statistics By Chinese Zodiac
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5.2. Data Stationarity Test Results

Based on augmented Dickey-Fuller test statistic for gold, silver and platinum with
under 5% probability, data used by this study were stationary. The complete result
of this test is shown in Table 8. below.

Table 8
Augmented Dickey-Fuller Test Statistic

Augmented Dickey-Fuller test statistic t-statistic Prob.

Gold –6.741 0.000
Silver –9.893 0.000
Platinum –6.560 0.000

5.3. GARCH (1,1) Results

Year of the Rat, Dragon, Snake and Goat had negative impact toward gold return
on 1% level of significance. The biggest negative effect came from the year of Snake,
Goat, Dragon and Rat consecutively. The year of Horse had a positive and
significant impact toward gold return on 1% level of significance. Meanwhile,
another Zodiac did not have any impact toward gold return. The year of fire and
metal negatively influenced gold return on 1% level of significance. The negative
impact of year of fire was bigger than year of metal. Other elements did not have
any significant impact toward gold return.

The year of the Monkey negatively influenced silver return on 1% level of
significance. Meanwhile, other Zodiac did not influence silver return. Later, the
year of earth had positive impact toward silver return on 1% level of significance.
But, the year of metal positively influenced silver return on 10% level of significance.
Other elements did not influence silver return.

Table 7
Platinum Return’s Descriptive Statistics By Fixed Elements
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Table 10
Five Fixed Elements Effect on Gold

Variable Coefficient Std. Error z-Statistic Prob.

Wood 0.001 0.013 0.041 0.967
Fire –0.015 0.004 –3.939 0.000
Earth –0.004 0.005 –0.882 0.378
Metal –0.013 0.002 –5.821 0.000
Water 0.004 0.014 0.275 0.783

Only the year of Rooster gave negative impact toward platinum return on 5%
level of significance. Whereas, the year of Monkey, Tiger and Goat positively
influenced platinum return. Then, the year of Monkey had the biggest
positive impact on 1% level of significance. The year of Tiger and Goat positively
and significantly influenced platinum return on 10% level of significance.
Meanwhile, other Zodiacs did not have any impact toward platinum return. For
the year of earth, it had positive impact toward platinum return on 1% level of
significance. Other elements did not have any significant impact toward platinum
return.

Tabel 9
Chinese Zodiac Effect On Gold
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Table 11
Chinese Zodiac Effect On Silver

Variable Coefficient Std. Error z-Statistic Prob.

RAT –0.030 0.058 –0.522 0.602
OX –0.060 0.059 –1.019 0.308
TIGER –0.080 0.077 –1.035 0.301
RABBIT 0.099 0.073 1.368 0.171
DRAGON 0.065 0.074 0.889 0.374
SNAKE 0.027 0.090 0.299 0.765
HORSE 0.028 0.064 0.437 0.662
GOAT 0.030 0.052 0.584 0.559
MONKEY –0.123 0.000 –7942.116 0.000
ROOSTER 0.129 0.057 2.258 0.024
DOG 0.112 0.063 1.765 0.078
PIG –0.007 0.107 –0.066 0.948

Table 12
Five Fixed Elements Effect on Silver

Variable Coefficient Std. Error z-Statistic Prob.

WOOD 0.058 0.048 1.209 0.227
FIRE 0.043 0.032 1.333 0.183
EARTH 0.004 0.000 73.193 0.000
METAL –0.085 0.048 –1.778 0.076
WATER 0.056 0.042 1.327 0.185

Table 13
Chinese Zodiac Effect on Platinum

Variable Coefficient Std. Error z-Statistic Prob.

RAT 0.035 0.206 0.172 0.864
OX –0.031 0.165 –0.190 0.850
TIGER 0.219 0.129 1.693 0.091
RABBIT 0.008 0.204 0.037 0.970
DRAGON 0.061 0.165 0.373 0.709
SNAKE –0.008 0.543 –0.014 0.989
HORSE 0.170 0.123 1.384 0.166
GOAT 0.186 0.100 1.851 0.064
MONKEY 0.487 0.081 6.030 0.000
ROOSTER –0.199 0.085 –2.337 0.019
DOG –0.089 0.111 –0.804 0.422
PIG 0.033 0.146 0.224 0.823
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6. CONCLUSION

There was Chinese Zodiac Effect and Fixed Element Effect on precious metals
market. This study found there are various impact of Chinese Zodiac and Fixed
Elements on precious metals returns.

This research finding might lead to the conclusion that Chinese Zodiac Effect
and Fixed Element Effect were merely just statistical properties and might not
occure because any superstitious and cultural belief issues. Eventhough Chinese
Zodiacs and Fixed Elements were so well known to symbolize a year all over the
world, unfortunately precious metals markets behavior did not reflect any
characteristics which had been symbolized by those Chinese Zodiacs and Fixed
Elements.
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