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Abstract
This thesis aims to explore the transfer pricing behaviors in Taiwan’s aquatic product market from fish fries, feed, aquaculture, and aquatic product processing to market supply. We think the ice glazing and additive efficiency rates can be seen as key factors in the transfer pricing behaviors of aquatic product processing plants and the main profit earners are feed suppliers and wholesalers/hypermarkets. Therefore, after taking the factors of economy, temperature, season, and exchange rate into consideration, this research found, from the results of a regression analysis, that transfer pricing behaviors indeed exist in the market of processed aquatic products, including tilapia, milkfish, and whiteleg shrimps.
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1. Introduction

Scientific Classification
    Phylum Chordata

      Class Actinopterygii

        Order Perciformes

           Family Cichlidae

The Food and Agriculture Organization (FAO) of the United Nations estimated that, by 2030, the average consumption of fish products in the world will increase from 16.7kg to 19-20kg per person/per year. The statistics revealed that the production volume of fish products and the development of fishery is closely related to the future demand of food supply. Statistics published in the World Review of Fisheries and Aquaculture by the State of World Fisheries and Aquaculture 2007 FAO Fisheries and Aquaculture Department reported that, in 2007, the global marine fishing industry yielded a total production volume of 90.7 million tons, registering 64.15% of the total global production of fish products. Its counterpart, the global aquaculture industry, yielded a total of 5,033 tons in production volume, contributing 35.85% to the global production of fish products. The production volume of the aquaculture industry has seen substantial growth, which can be credited to the gradually diminishing marine resources, The FAO estimated in 2020 global production of marine fishing and aquaculture production of 50% each.
In the article, Potential to Increase Global Tilapia Production, Kevin Fitzsimmons made a list of the 2010 rankings relating to the major farmed fish. The top 3 farmed fish were Tilapia, Catfish, and Salmon. The top 5 sea foods consumed in the USA per capita were Shrimp 4.1lbs, Tuna 2.5lbs, Salmon 2.0lbs, Pollock 1.45lbs, and Tilapia 1.21lbs. Global aquaculture Tilapia sales made in 2010 were greater than US$5,000,000,000 as release in the FAO FishStat. We have studied Taiwan Tilapia throughout the full production trace records, starting from the fish fries, monosex culture, feeds, and product processing to transfer pricing. It is interesting to study Taiwan Tilapia across several professional fields because it is a very well-known fish.
Tilapia is a good source of protein and is assimilated into the cuisines of many countries. It is widely sold and used as white fish in the United States, particularly in places far from the sea where saltwater fish are expensive. Tilapia was introduced into Taiwan in 1946, The Chinese name “Wu-Kuo” given to the fish known on the market as Taiwan Tilapia was created from the surnames of Wu Chen-hui and Kuo Chi-chang, who introduced the fish into Taiwan. The two men, who had been soldiers in World War II, pilfered some fry of the Tilapia in Japan. Soon, they introduced the fish into the market. Twenty years after 1946, Tilapia had become an integral part of Taiwanese life.
As a curious side note, Taiwan Tilapia was selected by NASA as the first fish to be sent into outer space. Tilapia was chosen by biologists at NASA, as the optimum fish for possible aquaculture in space because this fish has the practical features that seldom occur all within the same fish species. The actual fish that traveled with John Glenn in his second trip to space now resides (and is on display) in the Florida Aquarium in nearby Tampa Bay area of Central Florida.
Taiwan is surrounded by the sea; therefore, marine fishery and aquaculture industries were very well developed on this island. The majority of fished produced on the main island of Taiwan through aquaculture are Milkfish, Eel, Tilapia, and Grouper. The largest remote island of Taiwan, the Penghu Island (the Silk Road at Sea- Peng-hu or also known as Pescadores) was recommended by Lonely Planet
 as one of the Top 10 in the world’s best secret islands. Makung City, the largest city in Penghu is the proud owner of the Tsaiyuan Bay, which is a natural farming site for unpolluted Cobia, Grouper, and Pearl Oysters.
The development of Tilapia has had a long history in Taiwan. In 1946, Chen-hui Wu and Chi-chang Kuo successfully migrated 13 mouthbrooding Mossambica Tilapia (Oreochromis mossambica) into Taiwan from Singapore. After which, a series migration of different species were also successful. In 1963, Yun-An Tang brought in the more cold-resistant Zillii Tilapia (Tilapia Zillii) from Africa. And in 1966, Huo-Tu Teng and Hsiang-Ping Yu brought in the larger Nile Tilapia (Oreochromis nilotica) from Japan. Locally, crossbreeding was also very successful. Ho Kuo successfully bred the Red Tilapia (Oreochromis sp., red Tilapia) in 1968 and the Fushou Tilapia ([Oreochromis nilotica(♂)×Oreochromis mossambica (♀)]) in 1969. As the technologies matured, the varieties of Taiwan Tilapia began to diversify. In 1974, Yi-Chiu Liao, Wen-Yang Tseng, and Ting-Lang Huang successfully introduced the highly fecund Aurea Tilapia (Oreochromis aurea) from Israel. In 1975, monosex Tilapia ([Oreochromis aurea(♂)× Oreochromis nilotica(♀)]) was successfully promoted and later the salt-tolerant Spilurus Tilapia(Oreochromis spilurus) was brought in. In 1978, Fu-Ken Chang successfully cross-bred the mutated red-orange Mossambicus Tilapia (O. mossambicus) with the male Nile Tilapia (O. niloticus) into the Taiwanese Red Tilapia. In 1981, Ting-Lang Huang brought in the thick-lipped Hornorum Tilapia (Oreochromis hornorum) from Costa Rica and in 1981, Yi-Chiu Liao introduced the black-rimmed Rendalli Tilapia (Tilapia rendalli) into Taiwan. Up to this point, 11 varieties of Tilapia have been introduced into or developed in Taiwan.
Currently, in Taiwan, Tilapia fries are mainly supplied by four IMO Certified Global G.A.P farms
. They are fish fry farms run by Yung-Chiang Tsai in Dongshi Township Chiayi County, Yi-Hua Chiu in Shuejia District Tainan City , Shih-Chang Chiu Shuejia District Tainan City, and Shun-Pin Chuang Lioujia District Tainan City. Under the premises of bio conservation and sustainable development, it is necessary to understand the different genetic traits, or called genetic markers, among the fries produced in these four fry farms. In the genetic markers, traits classified at the molecular level, such as proteins, RNA, or DNA, are called the molecular markers. Those classified by color, length, height, or number of fins are called the morphological markers. And those classified by the number of chromosomes or tissue structure observed from a microscope are called the cytogenetic markers.
Currently, the genetic marker of microsatellites DNA (Thomas, Woojai, Halina, David & Brendan 1997) has become a popular system used to identify the variety, breed, and strain, or distinguish between a pure and crossbred variety. These technologies are often used to assess genetic mutation of a population or the level of inbreeding. Since microsatellites DNA contains high number of allele, appears to be highly heterozygous, and has a large size of party more fake information, it is more efficient than restriction fragment length polymorphism; (RFLP) or mitochondrial DNA, random amplified polymorphic DNA (RAPD), or amplified fragment length polymorphism (AFLP), if it is used to distinguish between individuals with extremely close genetic relationships or populations.
Moreover, microsatellites DNA has shorter sequences; therefore, the non-microsatellites DNAs at the two ends can be used to design the primer. At the same time, the polymerase chain reaction (PCR) technology can be used to expand the areas of certain microsatellites DNAs. This can effectively increase the accuracy and shorten the lab time. In addition, since most of the microsatellites DNAs have no functions in the genomes, the frequency to increase or decrease several repeated sequences is high. This induces occurrence of different lengths in the microsatellites DNAs on the same gene locus and increases the variations among the samples. Since the genetic traits of most of the microsatellites DNAs do not show explicit relationship between Mendel’s dominance or recessiveness, they are considered as Mendel’s co-dominance (incomplete dominance) traits and the Hardy-Weinberg equation (
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) can be used along with the traits to determine whether a genotype has homogeneous nuclear or heterogeneous nuclear. This provides tremendous help to genetic studies, as well as more base information to enhance the interpretative power of the findings.
The process of monosex aquaculture for Taiwan’s Tilapia fish fries
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Combines hormonal feminization of male fry, XY females are crossed to normal (XY) males producing 1/4 XX and 1/2 XY and 1/4 YY.

Use progeny testing to determine YY males.

YY males sire only male (XY) progeny from crosses with normal (XX) females.

All male progeny (actually 
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 95% male) are known as genetically male Tilapia.

(Kevin 2007)

Table 1. The
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 in the gene locus of six sets of microsatellites DNA from the four Tilapia fish fry farms of YH, SC, SP, and YC
	Gene Makers
	YH

N＝60
	SC

N＝60
	SP

N＝60
	YC

N＝60

	UNH130
	7 (1)50
	13 (3)40
	10 (2)37
	17 (10)37

	UNH146
	6 (2)47
	7 (0)60
	9 (1)44
	8 (2)60

	UNH155
	8 (1)44
	9 (2)60
	16 (9)58
	8 (4)51

	UNH178
	6 (0)39
	14(5)40
	11 (1)52
	9 (2)27

	UNH188
	1 (0)11
	13 (12)48
	9 (8)43
	－

	UNH192
	6 (0)56
	6 (0)60
	8 (2)54
	11 (5)49

	Average
	5.6 (0.7)39.4
	10.3 (2.4)50.8
	10.5 (3.8)51.6
	8.8 (3.8)35.2


Table 2. Comparison of the genotypes of the crossbred Taiwanese Tilapia (YH, SC, SP, and YC) to the genotypes of pure Oreochromis aurea (O. Aur.) and Oreochromis nilotica (O. Nil.) on gene locus UNH155 of the microsatellites DNA marker
	Congenic

Strains
	Allele Gene type

(The italic numbers indicate the number of gene locus from each fish fry form that carries exclusive allele)

	O. Aur.
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	176
	－
	－
	－
	－

	O. Nil.
	－
	－
	－
	112
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－

	Yi-Hua
	104
	－
	－
	112
	114
	118
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	170
	－
	174
	－
	－
	－
	186
	188

	Shih-Chang
	104
	－
	110
	112
	－
	118
	－
	－
	－
	－
	－
	142
	－
	－
	－
	－
	－
	170
	
	174
	176
	178
	－
	－
	－

	Shun-Pin
	104
	106
	－
	112
	114
	118
	－
	－
	－
	－
	140
	－
	144
	148
	150
	160
	166
	－
	172
	－
	176
	178
	180
	－
	188

	Yung-Chiang
	104
	－
	－
	112
	114
	118
	120
	122
	126
	136
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－
	－


Table 3. The six major brands of aquatic feeds used to produce Taiwan's Tilapia and their feed conversion rate/liveweight gain rate
	Item
	Conventional fish farm

	Land area used
	7,000ping (2,934ping/hectare) =approximately 23,140m2 (9,700 m2/hectare)

	Volume of water used
	3,200 m3/day

	Fish density
	Approximately 12,000-30,000/hectare

	Growing time
	600 g/4 months or 1,000 g/12 months

	Brands of feed
	Fwu-Sow, Charoen Pokphend, Uni-president, Great-Wall, Grobest & I Mei, King-Car, TaiSun

	Liveweight gain rate (standard)
	Tilapia: 1: 1.2 to 1.5 (600 g)/1:2.5 (1,000 g) BASA: 1:1.6

	Feed conversion rate (standard)
	1,000 g/12 months: 36%


The "feed conversion rate", as shown in table 3, refers to the ratio of the quantity (kilogram) of fish feed (dry weight) supplied to increase one kilogram (wet weight) of fish meat. And the "lifeweight gain rate" refers to the ratio of meat gained from the grown fish. The higher the liveweight gain rate, the more meat it yields. First of all, to explore the market supply/demand for aquatic products, this research first calculated the total turnover from fish and shrimp products through the following formula:
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TurnOver

=

 total value of turnover for 
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 category fish at time point 
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Q

=

 production volume (ton) of 
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 category fish at time point 
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P

=

 average fish price (retail price) for 
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 category fish at time point 
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This research finds the following to be possible factors that influence (total) sales value of fish products:
2. Data and Methodology
2-1.Status of economy
When the economy slows down, the average family has less disposable income. To lower the expenditure on food, the households or individual consumers are more willing to buy more common or cheaper fish products. On the contrary, when the economy is heating up, the average family has more disposable income. Therefore, households or individual consumers are more willing to purchase or consume fish products of higher prices. Most research literatures use the growth rate of GDP to define the status of economy. Based on which, this research considers a positive growth in the monthly GDP (that is, when the outlook of the economy in this month is better than the previous month) as an indicator of a positive trend in the economy and vice versa. Therefore, this research assumes that when the economic outlook is better than the previous month, the total value of sales for fish products (shrimp products) will increase (decrease). And when economic outlook is worse than the previous month, the total sales value for fish products (shrimp products) will decrease (increase). That is, when the coefficient of the variable of "economy" is negative to the total sales value of fish products, the coefficient would be positive to the shrimp products.
2-2.Season

In principle, the production volume of fish and shrimp products varies from season to season. From the natural laws and our own knowledge, most fish and shrimp spawn in certain seasons. However, partly due to the continuous global warming phenomenon and partly due to the progress in aquaculture technologies in Taiwan, the production volume of fish and shrimp tend to average out in the traditional production, as well as nonproduction seasons. Nonetheless, the culture and customs in the local society and other norms may play a part in the production habits. This research aims to explore the possible transfer pricing behaviors in Taiwan’s aquaculture industry and, to subject the analysis under the influence of "seasons", this research configured four time points based on the months into four virtual variables, as shown below.
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             (2)
2-3.Climate

Similar to the factor of "season", the temperature affects the growth rate, vitality, and fecundity of the fish, as well as the purchase tendency of the consumers. When the temperature is too low, the vitality of the fish and shrimp goes down, as well as their willingness to take the feed, in consequence, the rate of growth goes down along the temperature. And when lacking a temperature control facility, the lowered water temperature may affect the success rate of egg hatching for the fish and shrimp and increase the risk in the transportation process of fish or shrimp fries
.
2-4.Exchange rate

Fluctuation in exchange rate affects the cost of feed and income from exports. In addition to the major suppliers of feeds in Taiwan, part of the feed is imported; therefore, fluctuation in exchange rate affects the cost of feeds. And when other factors remain stable, fluctuation in exchange rate also affect the export prices of the aquatic products. When the prices are not adjusted to the fluctuation in exchange rate, the aquatic product processing plants or exporters may have to absorb the additional costs incurred from the differences in exchange rate. Therefore, this research has also taken the factor of exchange rate into consideration.
2-5.Ice Glazing

The so-called “ice glazing” refers to the process of wrapping the processed aquatic or fish products with a layer of ice by dipping the products into cold water before sending the products into a freezer or rapid cooling facility within the shortest time possible. This process is done for the purpose of preservation, as well as to reduce the rate of damages possibly occurred during the transportation process. In general, the major domestic and international hypermarket operators require the aquatic product suppliers to implement ice glazing to certain fish or shrimp for preservation, especially, aquatic products to be exported require an even higher level of ice glazing process to maintain their freshness. The rate of ice glazing may be affected by the seasonal factors. During the slow seasons, fish and shrimp are often smaller, so they require moderate level of ice glazing. It is also possible that, during the slow seasons, the production volume is lower; therefore, the quantity of unsold products that require preservation would also be less. In such case, high-rate of ice glazing would not be required. On the other hand, during the high seasons, the production volume is much higher, so ice glazing would be required to maintain the freshness. In some cases, economic slowdown would also reduce the consumer's willingness to purchase. Therefore, higher degree of ice glazing would be demanded to keep the products from perishing.
2-6.Additive Efficiency Rate
Aquatic products often dehydrate under refrigeration and such dehydration reduces the weight and affects the look of the products. An additive, Sodium Tripolyphosphate, is often used to prevent dehydration under refrigeration. That is, products that are to be preserved under refrigeration for longer time or transported over long distances will require use of this additive to maintain the color and quality of the meat.
This research considers that high ice glazing or additive efficiency rate means higher possibility for product export. And through the process of exportation, higher possibilities for transfer pricing will arise. Therefore, this research will use the effect of ice glazing and additive efficiency rates on the total sales value to determine the degree of possibility for transfer pricing.
Some empirical studies have explored the subject of transfer pricing. Choi and Day (1998) used a model to study the relationship between transfer pricing and production incentives relating to vertically integrated businesses in different tax jurisdictions. We have found three research literatures (Huang, 2010; Huang, Juo, Shyu, and Yu, 2010 and 2011) relating to transfer pricing from businesses in Taiwan. These studies focused on transfer pricing made by the electronic industries in Taiwan, China, and other countries with low/none taxes. These studies indeed found evidence of transfer pricing behaviors in Taiwan's electronic industry. However, these four research literatures focused on the fields of finance or management and, from our researches in the research literature database, up to date there have not been any studies available on the subject of transfer pricing in the aquatic product processing or aquaculture industry, let alone studies on transfer pricing behaviors focusing on specific areas, market, and fish species. The main reason for the shortage of related studies in the aquatic product processing or aquaculture industry is that such study involves complex expertise across several different fields, including aquaculture for fishes, fish pathology, water quality management, and genetic science. And very few experts in this field have extended their studies into the subject of finance, or more specifically the transfer pricing behaviors in aquaculture and processing industry. This research brought in highly experienced experts from both academic and industrial fields to study the transfer pricing behaviors in Taiwan's Tilapia aquaculture and product processing industry.
Based on the above, this research set up the following regression equation to represent the factors and study subject stated above.
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The variables are defined as:
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TurnOver

: total sales value of 
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GDP

：Total sales value at GDP growth rate time point 
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 in every month during the sampling period.
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AT

：Average temperature at time point 
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 in every month during the sampling period
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ER

：Exchange rate at time point 
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ST

：Additive efficiency rate for 
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The data of production volume and value for fish and shrimp have been sourced from the Fisheries Agency (Council of Agriculture, Executive Yuan of Taiwan). The data of 
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 and the exchange rate have been sourced from the website of the Central Bank of Taiwan. The data of average temperature are derived from the database of the Central Weather Bureau (Ministry of Transportation and Communications, Executive Yuan). And the rates of ice glazing and additive efficiency were sourced from the aquatic product processing companies in Taiwan.
Table 4. Descriptive statistics of the regression variables
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Standard

Deviation

65632.31 67978.68 10385.28 47029.86 4.0994037 0.0010118 0.0233236

Kurtosis 1.23 -0.53 0.75 3.50 -1.0922392 0.0919226 -0.9585879

Skewness 0.97 0.02 0.26 1.77 -0.4581614 0.4898118 -0.8372091

Min 131225.37 81039.97 61760.49 51507.04 15.8 0.0287159 -0.0386882

Max 483278.06 417990.84 118166.53 293646.05 30.5 0.0329494 0.0312298

Number 84 84 84 84 84 84 84

P： Q： TR：

TP： MF： KS：Kuruma Shrimp

WS： AT： ER：

GDP：

Unit Retail Price Quantity of Total Sale Total Revenue

Tilapia Milkfish

Whiteleg Shrimp Average Temperature Exchange Rate

GDP Growth Rate


Before conducting regression estimation, the degrees of correlations between the variables possibly used for the regression analysis must be analyzed first to verify whether a high degree of correlations exist between the variables because such high degree of correlations will cause bias to occur to the estimation value of the regression coefficients in the empirical model due to colinearity. Such bias will cause misjudgment when analyzing the influence of explanatory variables to the response variables and the level of significance. Therefore, this research first analyzed the variables needed for the regression models of Tilapia, Milkfish, Kuruma Shrimp (Marsupenaeus. Japonicas), and Whiteleg Shrimp (Litopenaeus vannamei) and the correlation coefficients between the explanatory variables used in the regression models are listed below: 
Table 5. Model 1 (Tilapia) correlation coefficient matrix of the variables

	
	GDP
	D1
	D2
	D3
	D4
	AT
	ER
	IG
	ST
	P

	GDP
	1.0000
	0.9397
	0.2162
	0.3703
	0.3532
	0.2110
	-0.0175
	-0.4136
	-0.4131
	0.0876

	D1
	-0.9397
	1.0000
	-0.3333
	-0.3333
	-0.3333
	-0.2259
	-0.0276
	0.4666
	0.4659
	-0.0297

	D2
	0.2162
	-0.3333
	1.0000
	-0.3333
	-0.3333
	-0.2994
	0.1344
	-0.1166
	-0.1125
	0.0820

	D3
	0.3703
	-0.3333
	-0.3333
	1.0000
	-0.3333
	0.1742
	-0.0192
	-0.0583
	-0.0599
	0.0564

	D4
	0.3532
	-0.3333
	-0.3333
	-0.3333
	1.0000
	0.3510
	-0.0876
	-0.2916
	-0.2936
	-0.1088

	AT
	0.2110
	-0.2259
	-0.2994
	0.1742
	0.3510
	1.0000
	-0.3180
	-0.3072
	-0.3092
	-0.1117

	ER
	-0.0175
	-0.0276
	0.1344
	-0.0192
	-0.0876
	-0.3180
	1.0000
	0.0100
	0.0121
	0.2912

	IG
	-0.4136
	0.4666
	-0.1166
	-0.0583
	-0.2916
	-0.3072
	0.0100
	1.0000
	1.0000
	-0.0374

	ST
	-0.4131
	0.4659
	-0.1125
	-0.0599
	-0.2936
	-0.3092
	0.0121
	1.0000
	1.0000
	-0.0366

	P
	-0.0876
	-0.0297
	0.0820
	0.0564
	-0.1088
	-0.1117
	0.2912
	-0.0374
	-0.0366
	1.0000


Table 6. Model 2 (Milkfish) correlation coefficient matrix of the variables

	
	GDP
	D1
	D2
	D3
	D4
	AT
	ER
	IG
	ST
	P

	GDP
	1
	-0.9397
	0.216235
	0.370265
	0.353198
	0.210983
	-0.01751
	-0.28806
	-0.28781
	-0.11157

	D1
	-0.9397
	1
	-0.33333
	-0.33333
	-0.33333
	-0.22585
	-0.02761
	0.291606
	0.290653
	0.038932

	D2
	0.216235
	-0.33333
	1
	-0.33333
	-0.33333
	-0.29939
	0.134412
	-0.11664
	-0.11246
	0.255264

	D3
	0.370265
	-0.33333
	-0.33333
	1
	-0.33333
	0.174237
	-0.01922
	-0.05832
	-0.05988
	-0.06041

	D4
	0.353198
	-0.33333
	-0.33333
	-0.33333
	1
	0.351004
	-0.08759
	-0.11664
	-0.11831
	-0.23378

	AT
	0.210983
	-0.22585
	-0.29939
	0.174237
	0.351004
	1
	-0.31799
	-0.49868
	-0.49929
	-0.32642

	ER
	-0.01751 
	-0.02761
	0.134412
	-0.01922
	-0.08759
	-0.31799
	1
	0.098597
	0.099557
	0.538168

	IG
	-0.28806
	0.291606
	-0.11664
	-0.05832
	-0.11664
	-0.49868
	0.098597
	1
	0.999951
	0.165889

	ST
	-0.28781 
	0.290653
	-0.11246
	-0.05988
	-0.11831
	-0.49929
	0.099557
	0.999951
	1
	0.167615

	P
	-0.11157 
	0.038932
	0.255264
	- .06041
	-0.23378
	-0.32642
	0.538168
	0.165889
	0.167615
	1


Table 7. Model 3 (Kuruma Shrimp) correlation coefficient matrix of the variables

	
	GDP
	D1
	D2
	D3
	D4
	AT
	ER
	IG
	ST
	P

	GDP
	1.0000
	-0.9397
	0.2162
	0.3703
	0.3532
	0.2110
	-0.0175
	0.1546
	0.1546
	-0.1052

	D1
	-0.9397
	1.0000
	-0.3333
	-0.3333
	-0.3333
	-0.2259
	-0.0276
	-0.1750
	-0.1750
	0.0734

	D2
	0.2162
	-0.3333
	1.0000
	-0.3333
	-0.3333
	-0.2994
	0.1344
	0.1750
	0.1750
	0.2841

	D3
	0.3703
	-0.3333
	-0.3333
	1.0000
	-0.3333
	0.1742
	-0.0192
	0.1166
	0.1166
	0.0396

	D4
	0.3532
	-0.3333
	-0.3333
	-0.3333
	1.0000
	0.3510
	-0.0876
	-0.1166
	-0.1166
	-0.3971

	AT
	0.2110
	-0.2259
	-0.2994
	0.1742
	0.3510
	1.0000
	-0.3180
	0.3033
	0.3033
	-0.3665

	ER
	-0.0175
	-0.0276
	0.1344
	-0.0192
	-0.0876
	-0.3180
	1.0000
	0.0464
	0.0464
	0.5250

	IG
	0.1546
	-0.1750
	0.1750
	0.1166
	-0.1166
	0.3033
	0.0464
	1.0000
	1.0000
	0.1562

	ST
	0.1546
	-0.1750
	0.1750
	0.1166
	-0.1166
	0.3033
	0.0464
	1.0000
	1.0000
	0.1562

	P
	-0.1052       
	0.0734
	0.2841
	0.0396
	-0.3971
	-0.3665
	0.5250
	0.1562
	0.1562
	1.0000


Table 8. Model 4 (Whiteleg Shrimp) correlation coefficient matrix of the variables
P 0.1802 -0.3107 0.1656 0.0419 0.1032 -0.0333 0.3454 0.1285 0.1285 1.0000
	
	GDP
	D1
	D2
	D3
	D4
	AT
	ER
	IG
	ST
	P

	GDP
	1.0000
	-0.9397
	0.2162
	0.3703
	0.3532
	0.2110
	-0.0175
	-0.1748
	-0.1748
	0.1802

	D1
	-0.9397
	1.0000
	-0.3333
	-0.3333
	-0.3333
	-0.2259
	-0.0276
	0.1750
	0.1750
	-0.3107

	D2
	0.2162 
	0.3333
	-1.0000
	-0.3333
	-0.3333
	-0.2994
	0.1344
	0.2916
	0.2916
	0.1656

	D3
	0.3703
	-0.3333
	-0.3333
	1.0000
	-0.3333
	0.1742
	-0.0192
	-0.1750
	-0.1750
	0.0419

	D4
	0.3532
	-0.3333
	-0.3333
	0.3333
	- 1.0000
	0.3510
	-0.0876
	-0.2916
	-0.2916
	0.1032

	AT
	0.2110
	-0.2259
	-0.2994
	0.1742
	0.3510
	1.0000
	-0.3180
	-0.4826
	-0.4826
	-0.0333

	ER
	-0.0175
	0.0276
	- 0.1344
	-0.0192
	-0.0876
	-0.3180
	1.0000
	0.2142
	0.2142
	0.3454

	IG
	-0.1748
	0.1750
	0.2916
	-0.1750
	-0.2916
	-0.4826
	0.2142
	1.0000
	1.0000
	0.1285

	ST
	-0.1748
	0.1750
	0.2916
	-0.1750
	-0.2916
	-0.4826
	0.2142
	1.0000
	1.0000
	0.1285

	P
	0.1802
	-0.3107
	0.1656
	0.0419
	0.1032
	-0.0333
	0.3454
	0.1285
	0.1285
	1.0000


From the above four correlation coefficients matrixes, we found that a high degree of co-relation exists between two sets of variables. First, a high degree of correlation exists between the first season virtual variable and GDP. Secondly, a high degree of co-relation is also found between the rates of ice glazing and additive efficiency. To prevent the colinearity issues from occurring due to the existence of high level correlation between the variables, we deleted the virtual variable for spring. This does not affect the results of the estimation. Empirically, 
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 virtual variables. However, both the rates of ice glazing and additive efficiency are used to determine whether it is possible for the aquatic product processing companies to carry out transfer pricing behaviors; therefore, we must insert these two variables into the models in the respective order. 
3. Empirical Model and Results
The empirical models of this research are represented by the following eight formulae:
Model 1_1（Tilapia；TP）
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Model 1_2（Tilapia；TP）
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Model 2_1（Milkfish；MK）


[image: image43.wmf],1223344

567,,

MKttttt

ttMKtMKt

TurnOverGDPDDD

ATERIG

abbbb

bbbe

=++++

++++

           (10)
Model 2_2（Milkfish；MK）
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Model 3_1（Kuruma Shrimp；KS）
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Model 3_2（Kuruma Shrimp；KS）
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Model 4_1（Whiteleg Shrimp；WS）
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Model 4_2（Whiteleg Shrimp；WS）
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Table 9. Regression model estimation coefficients
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Summary of the case
From the results of the above empirical studies, this research found that three categories of aquatic products-Tilapia, Milkfish, and Whiteleg Shrimp, are considered as moderate price fishes to the consumers. Therefore, when the economic outlook is positive (the GDP growth rate of the month is positive), the total sales value for Tilapia and Milkfish decreases. The sales value of Kuruma Shrimp is affected in the positive terms but the effect is not significant. This indicates that economic outlook does not have significant effect to the sales of Kuruma Shrimp. For the factors of seasons, the virtual variables of seasons show significant negative correlations in the models of Tilapia and Kuruma Shrimp. This indicates that the sales values of Tilapia and Kuruma Shrimp are significantly lower in summer, autumn, and winter, and no significant effect has been indicated for Milkfish and Whiteleg Shrimp.
For the factors of temperature, this research found that the sales values of Tilapia, Milkfish, and Whiteleg Shrimp are not affected by the climate, but the total sales of Kuruma Shrimp are affected in negative terms by the temperature. This indicates that less Kuruma Shrimp are sold when the temperature is higher. This is mainly due to the high degree of fluctuations in the market price of Kuruma Shrimp. Beyond the influence of climate, the demand for shrimp is higher since health-enhancing diet and hot pots become popular in autumn and winter in Taiwan. Under the situation that fluctuation in production volume (standard error in production volume) stays stable (the supply side remains relatively stable), increase in the demand causes shortage in the market and thus instigates price hikes. Moreover, we found that, for all four products, Tilapia, Milkfish, Kuruma Shrimp, and Whiteleg Shrimp, the total sales values go up when the prices go up. This research thinks that the increment in the prices may have fallen into the range acceptable to the consumers; therefore, the willingness to purchase did not go down significantly when the prices go up and in turn the total sales values are driven up along the prices. The Council of Agriculture (Executive Yuan) must also be credited for its effort to control and timely intervene in the market supply/demand as well as the prices.
Finally, empirical studies of this research found that the sales values are higher for Tilapia, Milkfish, Kuruma Shrimp, or Whiteleg Shrimp when the ice glazing rate (additive efficiency rate) is higher. This indicates that a certain percentage of Tilapia, Milkfish, Kuruma Shrimp, or Whiteleg Shrimp have been exported and opportunities for the aquatic product processing plants to conduct transfer pricing through exportation are also higher. Therefore, this research made a deduction that there are certain possibilities for the aquatic product processing plants to carry out transfer pricing behaviors, only the depth and breadth of the involvement in transfer pricing requires more studies and mythologies for follow-up tracking and verification. 
4. Conclusions
Results of the empirical study show that sales of tilapia, milkfish, and whiteleg shrimps are affected by factors including economy, season, temperature, exchange rate, and price. The two factors used to measure transfer pricing behaviors, ice glazing and additive efficiency rates, appeared to have reached the level of statistical significance. This indicates that there is a possibility that the aquatic product processing plants implemented transfer pricing on processed tilapia, milkfish and whiteleg shrimp products. In other words, after taking the factors of economy, season, temperature, exchange rate, and prices into consideration, we still found that the aquatic product processing plants have carried out transfer pricing behaviors, but to what extent such behaviors have been involved requires a longer period of tracking and further verification.
References

Choi Y. K., Day T. (1998), Transfer Pricing, Incentive Compensation and Tax Avoidance in a Multi-Division Firm. Review of Quantitative Finance and Accounting, 11: 139–164

Huang, C. J. (2010), The Most Effective Multinational Transfer Pricing---The Empirical Study of Taiwan. Ph.D. Thesis of National Sun Yat-sen University. (Jan. 15, 2010)

Huang, C. J., Kuo, C. J, Shyu, S. D. and Yu, J. H. (2010), Solution for Disputes over Governments’ Detection of Multinational Enterprises Transfer Pricing – a Quantile Eegression Model Approach, International Research Journal of Finance and Economics Issue 38. 122-146 April 2010
Huang, C. J., Kuo, C. J, Shyu, S. D. and Yu, J. H. (2011), Transfer Pricing of Taiwan’s Listing/OTC Enterprises between Mainland China and Taiwan: Quantile Regression Analysis, Review of Pacific Basin Financial Markets and Policies, Vol.14 Issue 1, 129-151 March 2011
Kevin, F.(2007), Tilapia Quality and Safety in Global Markets, World Aquaculture Society Sec. Tres. American Tilapia Association, Honolulu USA, 23 Oct. 2007

Thomas, D.K. , Woojai, L. , Halina, S. , David, P. , and Brendan, M. (1998), A Genetic Linkage Map of a Cichlid Fish, the Tilapia (Oreochromis niloticus),The Genetics Society of America, 148：1225-1232 March 1998









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































� Lonely planet report ：Penghu (Pescadores) islands, Taiwan. The 90 islands, of the Penghu archipelago are-within Taiwan at least-for their glorious scenery and ‘touching nostalgia’, which translates to unspoiled traditional Taiwanese culture, away from the capital, Makung, this is a land of ox-carts, fish-traps, stone-walled fields, basalt cliffs and ancient temples dedicated to the sea goddess Matsu(or to Penghu Tung An Temple), If sun and sand are more your cup of shochu, the beaches and windsurfing are pretty impressive too.


Past president Lee, Teng-hui bestowed Penghu Tung An Temple the golden tablet inscribed. � EMBED Equation.DSMT4  ���.


Der 24. April 2005, die Amtseinführung von Papst Benedikt XVI, war für die ganze Welt, ins Besondere die Bürger von Taiwan und alle Katholiken weltweit, ein wahrhaft feierwürdiger Tag. Kardinal Paul Shan Kuo-Hsi und seine Gemeinde haben dieses Ereignis zum Anlass genommen, den bekannten Maler Hwang, Rong-Huei mit einem Gemälde der Amtseinführung zu beauftragen. Die Dichter Huang, Shu-Chih und Huang, Chung-Jian, ein Vater/Sohn Dichterpaar der klassischen chinesischen Dichtung, haben dazu das folgende Gedicht „Amtseinführung des Benedikt XVI“ in der klassischen 7-Schriftzeichen-Form verfasst:


Bedeutung des Gedichts:


„Die Jungfrau Maria zeigt ihre Liebe für alle Menschen, Benedikt XVI wird als Papst erwählt, die Bibel soll unser Leitfaden 


die Botschaft des Vatikans an die nächste Generation, Friede im Himmel und auf Erden, Friede zwischen den Menschen und


Nationen, hohe Positionen bedürfen einem hohen Arbeitsaufwand, mit Gottes Hilfe gelingt das Werk."- by 88 mantra hymnbook and Penghu Tung An Temple. 


� HYPERLINK "http://inside-digital.blog.lonelyplanet.com/category/community/" ��http://inside-digital.blog.lonelyplanet.com/category/community/� 2010/11/1 11：15：17pm


�The Institute for Market ecology (IMO) is your specialist in quality assurance of eco-friendly products, organic agriculture and management systems. by http://www.imo.ch/


Global GAP has established itself as a key reference for Good Agricultural Practices (GAP) in the global market place. by http//www.globalgap.org/cms/front_content.php?idcat=30 


�Tilapia quality and safety in global markets by Kevin Fitzsimmons, ph. D. Professor, University of Arizona, past President-World Aquaculture Society Sec. Tres. American Tilapia Association Honolulu. 23 Oct, 2007.


� Numbers in the parentheses indicate the allele genes exclusive to each Tilapia fry farm and the superscript numbers indicate the number of products they can be increased from experiments.


� Fish and shrimp fries have high demand for the quality of the water and stability of the water temperature. In general, fish or shrimp fry farms are mostly set up indoor or equipped with water temperature control facilities. And most of the facilities are supplemented by stable and efficient water filtration and monitoring equipments to effectively control the temperature, hardness, pH values, and oxygen content at a suitable level for growth of the fish or shrimp fries. Well controlled environment will ensure high survival rate of the fish or shrimp fries. However, when a fish farm purchased the fries from the incubators, the transportation vehicles are often equipped with only an oxygen pump to maintain the oxygen content in the water. Under such environment, the water quality may deteriorate rapidly to affect the survival rate of the fries since fries have higher metabolism rate than the adult fish or shrimp.
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