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West Coast fruit cooperatives working together in joint-venture 

trading companies may well lower the prices of their fruit for export 

through economies of scale. However, present and future foreign demand 

for American fruit may constrain any economies of scale that are realized 

in joint-venture agreements. The major objective of this thesis is to 

analyze the import demand for fresh American oranges, apples, and grapes 

of one important buying area, Hong Kong. 

Two theoretical constructs are used to model the import demand for 

American oranges, apples, and grapes in Hong Kong. One relies on more 

traditional assumptions of product homogeneity. The other utilizes the 

Strotzian utility tree. The resulting models are estimated using Ordinary 

Least Squares.  Four conclusions may be drawn from the estimated models. 

First, Hong Kong consumers have very elastic responses to changes in 

the prices of American oranges, apples, and grapes relative to the prices 

of oranges, apples, and grapes from other sources.   Second, this result is 



especially true when below average demand conditions prevail. Hence, 

lower prices realized through joint-venture trading companies increase the 

competitiveness of American fruit at these weaker times. Third, the per 

capita quantity demanded of American oranges, apples, and grapes will 

increase as the incomes of Hong Kong's inhabitants rise. Fourth, the 

statistical problems encountered in the larger models preclude any 

definite conclusions regarding the price effects of other fruit on the 

demand for American oranges, apples, and grapes or the price effects 

which the American fruit may have on each other. 
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An Inquiry into the Import Demand for 

Fresh American Fruit in Hong Kong 

I. Introduction 

Problem Statement and Objectives 

During the first Reagan Administration, Congress passed a bill which 

permitted the creation of joint-venture trading companies among fruit 

cooperatives. Without the legislation, the joint-venture trading companies 

would have been violations of federal anti-trust laws. In support of the 

law, it was asserted that through joint-venture trading companies fruit 

cooperatives could distribute the costs of market entrance, advertising, 

and shipping among themselves thereby acheiving economies of scale. 

The successful formation and profitable operation of joint-venture 

trading companies rests to a great extent on the correctness of the 

economies-of-scale assertion, but there are other economic considerations 

as well. First, fruit cooperatives will only be willing to engage in a 

joint-venture if the joint-venture will not impair their imports through 

increased competition. Competing apple cooperatives will be reluctant to 

join together if the result is a downward pressure on the price they 

receive for their products or a decrease in the amounts that they are 

able to export. Similarly, apple cooperatives and orange cooperatives will 

be hard pressed to work together if each perceives the other as the 

competition. This thesis intends to measure the degree of competition 

between American fruit through the effect that changes in American fruit 

prices have on the quantity imported of other American fruits. 

Second, trading companies need trading partners; the future success 

of joint-venture trading companies depends upon the prospects of current 

import demand in established markets and the prospective import demand 
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in new markets.   Economies of scale alone will not help fruit cooperatives 

unless the import demand  exists to purchase   more produce.    Declining 

exports costs and consequent decreases in export prices would result in 

declining export revenues if demand were inelastic. 

The research contained in this thesis focuses upon the import demand 

for fresh American oranges, apples, and grapes in Hong Kong. By 

analyzing current import demand in Hong Kong, the last two economic 

factors may be analyzed, ie.f whether a high degree of competition exists 

among American fruit and whether one can reasonably expect the import 

demand for American fruit in Hong Kong to grow. Of course, population 

growth should increase the total demand for fresh American oranges, 

apples, and grapes, but more importantly Hong Kong residents are 

becoming wealthier.  The increased wealth may affect import demand also. 

Furthermore, import demand analysis will shed some light on possible 

factors of demand, the prices of apples, grapes, and oranges from other 

sources and the prices of other kinds of fruit, especially tropical fruit. 

Moreover, the monthly price observations used in the Ordinary Least 

Squares estimations will allow for the detection of demand seasons, which 

are chronologicalLy grouped months of the year during which the import 

demand for American oranges, apples, and grapes are especially high or 

especially low. 

In sum, although the general objective of this research may be 

entitled an inquiry -into the import demand for fresh American oranges, 

apples, and grapes in Hong Kong, this analysis is undertaken with some 

specific objectives in mind: the quantification and description of the 

effects of income  on the  import demand  for fresh   American  oranges, 
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apples, and grapes, the measurement of the level of competition between 

the American fruit through price effects, an analysis of the effects of 

other fruit prices on the import demand for American oranges, apples, and 

grapes, and the identification of possible times of the year where import 

demand is particularly large or small. The fulfillment of these objectives 

will help to determine the usefulness of joint-venture trading companies. 

The remainder of Chapter I is divided into three sections. The first 

section sketches the reasons for analyzing Hong Kong's import demand. 

These reasons, of course, do not compose a definitive justification for 

this study. The second section provides a general exposition of the import 

market for fresh fruit in Hong Kong. Finally, the third section places the 

economic entity, Hong Kong, into its political and historical setting. 

Chapter n provides an overview of recent literature in international 

trade in agricultural commodities and a discussion of the theory of the 

utnity tree and its application for a market for fresh fruit. Chapter m 

describes import demand for fresh fruit as derived demand and introduces 

the various models to be estimated including the hypotheses which the 

models imply. Chapter IV states the data to be used in the econometric 

models, the results of the econometric estimations, and an interpretation 

of one specific model. Chapter V summarizes the major conclusions of the 

research with regard to the stated objectives and recommends areas for 

further research in this area. 

The Importance of Studying Hong Kong 

In this section, three economic arguments will be introduced to 

substantiate the importance of Hong Kong as a buyer of fresh American 

oranges, apples, and grapes from   West  Coast fruit cooperatives.    First, 
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Hong Kong is already a large importer of American fruit.  Second, through 

1990  Hong Kong will have ample foreign exchange to pay for American 

fruit.   Third, Hong Kong has no domestic fruit production to protect from 

foreign competition. 

Table 1.1 gives a good impression of the importance of Hong Kong as 

a past importer of fresh American grapes, apples, and oranges. It defines 

the U.S. market shares from 1973 to 1982. It also shows what the Hong 

Kong market share of the U.S. export market has been and how the value 

of the fruit exports to Hong Kong has changed over this same period. 

Hong Kong is an important importer of American apples, oranges, and 

grapes, buying one tenth of American exports of apples and grapes and 

one quarter of American exports of oranges. The U.S. share of the Hong 

Kong market over the same period is even more telling. American grapes 

and oranges have the largest market shares. American apples display a 

trend toward larger market shares. The values of the exports have also 

increased, but one should temper the signifLcance of the increases in 

nominal value with the knowledge that inflation rates were quite high 

during this period. 

The Hong Kong economy acquires foreign exchange, like US dollars, 

through exports, foreign capital investments in Hong Kong, or transfer 

payments. In turn, it can use the foreign exchange to invest abroad, to 

send money abroad, or to purchase import goods such as American fruit. 

Buyers in Hong Kong must first be able to buy US dollars before they can 

purchase American fruit. Consequently, the future prospects of Hong 

Kong as a buyer of American oranges, apples, and grapes depend on Hong 

Kong's ability to obtain US dollars through trade. 



TABLE 1.1 
U.S. EXPORTS TO HONG KONG, 1973-82 (1) 

GRAPES ORANGES APPLES 

YEAR A B C A B C A B C 

1973 4.1 68.1 8.7 16.2 •41.0 25.7 1.8 11.6 7.4 
1974 4.4 68.8 9.4 17.9 60.2 23.2 3.3 21.4 11.6 
1975 4.3 62.7 8.8 24.8 64.6 21.7 4.0 21.1 10.5 
1976 4.7 59.2 8.4 29.3 74.1 26.1 4.8 24.8 12.5 
1977 5.6 60.0 10.7 30.1 66.0 29.0 5.4 25.4 9.4 
1978 5.7 60.9 8.8 38.7 57.1 29.8 5.5 26.0 8.1 
1979 7.7 61.5 10.2 40.1 57.1 29.8 8.2 30.6 7.6 
1980 8.2 68.0 9.9 49.6 73.9 29.6 10.0 35.9 7.7 
1981 9.3 66.6 10.0 61.9 75.2 31.7 16.8 55.6 10.0 
1982 12.6 71.0 13.3 50.4 84.0 27.4 11.4 49.7 7.8 

A= Value of exports to Hong Kong in millLon US$ 

B= Percentage U.S. share of Hong Kong market 

C= Percentage Hong Kong share of U.S. export market 
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Abbot in "Foreign Exchange Constraints to Trade and Development" 

attempts to analyze which Lesser Developed Countries will not suffer a 

scarcity of foreign exchange through 1990.(2) He names fourteen countries 

which share this characteristic: Afghanistan, Brazil, Chile, China, Hong 

Kong, Indonesia, Iraq, MalL, Mexico, Peru, the Philippines, Saudi Arabia, 

Singapore, and the Republic of Korea (South Korea). Drawing from 

Abbot's conclusion, foreign exchange will probably not restrain Hong Kong 

from remaining an important importer of American oranges, apples, and 

grapes. 

Domestic food suppliers are often protected by their government 

against foreign competition for reasons of national security or social 

policy. For this reason domestic producers are a special kind of 

competition for U.S. food exporters. But Hong Kong has very little 

domestic food production, instead they rely on foreign suppliers for food. 

In comparison to other countries which have domestic producers, Hong 

Kong with no domestic producers has nothing to protect. 

In short, Hong Kong has imported large quantities of American grapes, 

apples, and oranges in the past and should continue to do so since foreign 

exchange and domestic production will not constrain those imports. The 

importance of Hong Kong as a buyer of American fruit warrants a closer 

look at other economic factors which influence demand, for example, the 

prices of fresh fruit. 

Hong Kong's Import Fruit Market 

The construction of a relevant import market for American oranges, 

apples, and grapes begins by choosing goods which are considered most 

substitutable for American oranges, apples, and grapes.   Oranges, apples, 
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and grapes from other sources are plausible, close substitutes for the 

American fruit. By extension, other fruit may also be substitutes. It is 

assumed that the set of import fruits form the relevant market in which 

the quantities of American oranges, apples, and grapes to be imported are 

determined. The purpose of this section is to provide a general overview 

of this market. 

Tables 1.2 and 1.3 show that per capita yearly imports of the ten 

major imported fruit from 1978 to 1983 ranged from 62.1 kg in 1978 to 

51.6 kg in 1981 implying a daily consumption of about one sixth of a kilo 

or one third of a pound of fruit per day throughout the year. This is not 

an unreasonable level of fruit for consumptixDn. Oranges take the largest 

share of the total quantity imported followed by apples and pears. 

Bananas, grapes, and stonefruit form a middle tier of market share sizes. 

The remaining four, lychees, mangos, mandarines, and papayas possess the 

smallest market shares. 

The value market shares reorder the quantity classification by 

weighting the quantity imported by its average price. Grapes, lychees, 

and stonefruit always had above average prices over the six year time 

period and were the most expensive. Oranges, apples, and mangos had 

above average prices in some years. The prices for mandarines, pears, 

papayas, and bananas were either average or below average. 

Within the market for fresh fruit, one may define smaller markets. 

American oranges, apples, and grapes compete in these smaller market 

against oranges, apples, and grapes from other sources. Table 1.4 shows 

the market for oranges, Table 1.5 for apples, and Table 1.6 for grapes. 

Each year gives the five largest exporters for the year and their market 
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TABLE 1.2 

YEARLY FRUIT IMPORTS INTO HONG  KONG, 1978-1980 
PER CAPITA QUANTITY AND EXPENDITURE, 

MARKET SHARES, AND AVERAGE AND RELATIVE PRICE (3) 

SOURCE PQ PE QMS% EMS% P RP          YEAR 
Oranges 27.1" 66.8 43.6 47.9 2.46 1.46 
ManrSarines ; 3.4 5.8 5.5 4.1 1.69 0.75 
Bananas 4.7 4.3 7.5 3.1 0.92 0.41 
Apples 9.3 20.7 15.0 14.9 2.22 0.99 
Grapes 2.0 10.4 3.1 7.5 5.33 2.38 
Pears 10.9 17.5 17.6 12.5 1.60 0.71        1978 
Stonefruit 1.7 7.3 2.7 5.2 4.26 1.90 
Mangos 2.1 4.2 3.3 3.0 2.04 0.91 
Lychees 0.6 1.8 0.9 1.3 3.08 1.38 
Papayas 
Total 

0.4 
62.1 

0.7 
139.4 

0.6 
100.0 

0.5 
100.0 

1.85 
2.24 

0.83 
1.00 

Oranges 21.4 66.5 35.8 40.1 3.11 1.12 
Mandarines !   3.2 5.2 5.3 3.2 1.65 0.60 
Bananas 4.5 4.6 6.8 2.8 1.13 0.41 
Apples 10.3 28.9 17.3 17.5 2.79 1.01 
Grapes 2.4 14.6 4.1 8.8 5.98 2.16 
Pears 11.9 23.8 19.8 14.4 2.00 0.72   .    1979 
Stonefruit 2.2 10.5 3.7 6.4 4.69 1.69 
Mangos 2.3 6.6 3.8 4.0 2.89 1.04 
Lychees 1.3 4.0 2.2 2.4 3.06 1.10 
Papayas 
Total 

0.7 
59.8 

1.1 
165.8 

1.2 
100.0 

0.6 
100.0 

1.46 
2.77- 

0.53 
1.00 

Oranges 26.9 74.0 43.3 40.2 2.75 0.93 
Mandarines ; 2.4 6.0 3.9 3.3 2.50 0.84 
Bananas 4.2 6.9 7.5 3.1 0.92 0.41 
Apples 8.7 30.5 15.4 16.6 3.19 1.08 
Grapes 2.3 15.3 3.7 8.3 6.63 2.24 
Pears 9.4 23.1 15.2 12.5 2.44 0.83        1980 
Stonefruit 2.6 14.4 4.1 7.8 5.66 1.91 
Mangos 2.5 6.7 4.0 3.6 2.63 0.89 
Lychees 1.9 6.2 3.0 3.4 3.33 1.13 
Papayas 
Total 

0.4 
62.0 

0.8 
183.9" 

0.6 
100.0 

0.5 
100.0 

2.22 
2.96 

0.75 
1.00 

PQ= per capita quantity (kg) imported 
PE= per capita expenditure (HK$) 
QMS%= quantity market share in percentiles 
EMS%= expenditure market share in percentiles 
P= average price of the imported fruit (HK$Ag) 
RP= P/ average total price 
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TABLE 1.3 

YEARLY FRUIT IMPORTS INTO HONG  KONG, 1981-1983 
PER CAPITA QUANTITY  AND EXPENDITURE, 

MARKET SHARES, AND AVERAGE AND RELATIVE PRICE (4) 

SOURCE       PQ        PE     QMS%    EMS%    P RP        YEAR 
Oranges 21.8 78.8 42.2 42.3 3.61 1.00 
Mandarines ;  1.3 4.2 2.5 2.2 3.23 0.90 
Bananas 3.8 6.7 7.5 3.6 1.74 0.48 
Apples 7.9 26.6 15.2 14.3 3.39 0.94 
Grapes 1.8 15.2 3.6 8.2 8.25 2.29 
Pears 9.0 24.7 17.5 13.4 2.75 0.76      1981 
Stonefruit 2.3 14.2 4.5 7.6 6.04 1.68 
Mangos 1.6 5.0 3.1 2.7 3.06 0.85 
Lychees 1.5 9.1 3.0 4.9 5.95 1.65 
Papayas 0.4 1.4 0.9 0.8 3.15 0.87 
Total .51.6 186.0 100.0 100.0 3.60 1.00 

Oranges 21.8 58.0 36.3 40.0 4.48 1.10 
Mandarines ;  3.5 10.4 5.7 4.2 3.05 0.75 
Bananas 5.8 10.5 9.7 4.3 1.81 0.45 
Apples 7.7 29.2 12.9 11.9 3.77 0.93 
Grapes 2.9 25.1 4.8 10.2 8.64 2.12 
Pears 10.6 33.4 17.7 13.6 3.14 0.77      1982 
Stonefruit 4.3 24.8 7.2 10.1 5.73 1.41 
Mangos 1.8 7.8 3.0 3.2 4.26 1.05 
Lychees 1.1 4.3 1.8 1.7 3.93 0.96 
Papayas 
Total 

0.6 
60.2 

1.6 
244.9 

1.0 
100.0 

0.7 
100.0 

2.77 
4.07 

0.68 
1.00 

Oranges 27.2 116.1 44.7 43.3 4.26 0.97 
Mandarines :  3.4 15.0 5.6 5.6 4.39 1.00 
Bananas 4.4 10.3 7.3 3.8 2.31 0.53 
Apples 7.9 35.4 12.9 13.2 4.50 1.02 
Grapes 2.3 21.6 3.9 8.1 9.20 2.09 
Pears 9.3 31.7 15.3 11.8 3.41 0.77      1983 
Stonefruit 2.9 19.5 4.7 7.3 6.78 1.54 
Mangos 1.3 6.5 2.1 2.4 5.03 1.14 
Lychees 1.4 9.6 2.3 3.6 6.83 1.55 
Papayas 
Total 

0.7 
60.9 

2.3 
267.9 

1.1 
100.0 

0.9 
100.0 

3.37 
4.40- 

0.77 
1.00 

PQ= per capita quantity (kg) Luported 
PE= per capita expenditure (HK$) 
QMS%= quantity market share in percentdles 
EMS%= expenditure market share in percentdles 
P= average price of the imported fruit (HK$Ag) 
RP= P/ average total price 
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shares of the total quantity and value imported, the average price, and 

the relative price. 

With reference to Table 1.4, oranges from the United States possess 

the largest market share in the orange market. China supplies the second 

largest quantity of import oranges and for the lowest price. For this 

reason, its market share is much smaller in value terms than in quantity 

terms. The rest is divided, depending upon the year, between three of six 

possible suppliers: Australia, japan, South Africa, Thailand, Taiwan,., and 

Egypt. Throughout the six year observation period, the five leading 

orange sources contribute more than 95 percent of the total quantity of 

oranges imported. 

A quick glance at Table 1.5 show a similar amount of concentration 

in the market for apples. The five leading exporters account for atleast 

93 percent and at most 99 percent. Like American oranges in the orange 

market, American apples possess the largest market shares. China is the 

second major supplier in quantity terms. In fact, for 1978 Chinese apples 

have a larger quantity market share than American apple shares. Chinese 

apples have the lowest average price. New Zealand, Canada, and 

Australia are the remaining leading exporters for five of six years; South 

Africa displaces Australia in 1978. 

The final market table, Table 1.6, partially decomposes total grape 

imports into their five leading sources. Like the orange and apple 

markets, two major observations may be made. First, the top five 

exporters account for the lion's share of total grape imports. In all six 

years, the total market share of the top five is atleast 95 percent in 

quantity terms.   In four of six years, this total is more than 99 percent. 
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TABLE 1.4 

YEARLY ORANGE IMPORTS INTO HONG  KONG, 1978-83 
QUANTITY AND VALUE MARKET SHARES, AND AVERAGE PRICES 

FOR MAJOR SOURCES (5) 

SOURCE     QMS%     VMS%     P       RP YEAR 
USA 82.2 90.5 2.71 1.10 
China 14.9 6.8 1.13 0.46 
Taiwan 2.2 1.9 2.14 0.87 1978 
Japan 0.2 0.4 4.11 1.67 
Thailand 
Total 

0.2 
99.7 

0.1 
99.6 

1.94 
2.46 

0.79 
1.00 

USA 78.6 89.3 3.53 1.14 
China 15.1 5.6 1.16 0.37 
Taiwan 2.1 1.6 2.39 0.77 1979 
Australia 2.1 2.0 2.96 0.95 
Japan 
Total 

0.5 
98.4 

0.4 
98.9 

2.46 
3.11 

0.79 
1.00 

USA 84.7 92.1 3.01 1.09 
China 12.0 4.7 1.09 0.40 
Egypt 2.0 1.2 1.09 0.40 1980 
Taiwan 1.0 1.0 2.81 1.02 
Thailand 0.2 0.3 4.00 1.45 
Total 99.9 99.3 2.75 1.00 

USA 94.9 97.1 3.70 1.02 
China 3.6 1.5 1.46 0.40 
Taiwan 1.0 1.0 2.81 0.89 1981 
Australia 0.3 0.3 3.41 0.94 
Thailand 
Total 

0.2 
99.8' 

0.3 
99.9' 

4.12 
3.61 

1.14 
1.00 

USA 85.1 90.3 4.76 1.06 
China 6.1 2.5 1.82 0.41 
Australia 3.7 3.2 3.84 0.86 1982 
S. Africa 2.1 1.5 3.25 0.73 
Thailand 
Total 

1.8 
98.8 

1.4 
98.9 

3.37 
4.48 

0.75 
1.00 

USA 93.4 94.8 4.26 1.00 
China 6.1 2.5 1.82 0.41 
Thailand 1.7 1.3 3.17 0.74 1983 
Taiwan 0.9 1.1 5.16 1.21 
Australia 
Total. 

0.3 
99.5 

0.3 
99.6 

4.40 
4.26 

1.03 
1.00 

QMS%= Quantity Market Share in percentiles 
VMS%= Value Market Share in percentiles 
P= average price in HK$ per kilogram 
RP= P / total average price 
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TABLE 1.5 

APPLE IMPORTS INTO HONG KONG, 1978-83 
QUANTITY AND VALUE MARKET SHARE, AND PRICE (6) 

SOURCE       QMS%   VMS%     P       RP YEAR 

1978 

USA 26.8 41.9 3.48 1.57 
China 46.3 22.1 1.06 0.48 
N. Zealand 11.8 15.4 2.22 1.00 
Canada 8.1 11.1 3.05 1.37 
S. Africa 
Total 

2.9 
95.9 

3.8 
94.3 

2.91 
2.20 

1.31 
1.00 

USA 32.6 45.2 3.88 1.39 
China 34.7 14.0 1.13 .41 
Canada 10.5 13.3 3.55 1.27 
N. Zealand 10.3 12.6 3.11 1.12 
Australia 
Total 

7.2 
95.3 

9.3 
94.4 

2.80 
2.79 

1.00 
1.00 

USA 42.0 54.4 4.14 1.30 
China 29.2 10.9 1.19 0.37 
Canada 10.2 12.6 3.95 1.24 
N. Zealand 8.5 10.5 3.95 1.24 
Australia 
Total 

3.8 
93.7 

4.4 
92.8 

3.71 
3.19 

1.16 
1.00 

USA 58.0 68.6 4.01 1.18 
China 24.0 10.3 1.46 0.43 
Canada 8.6 9.6 3.77 1.11 
N. Zealand 6.0 7.1 4.02 1.19 
Australia 
Total 

2.4 
99.0 

3.1 
98.7 

4.38 
3.39 

1.29 
1.00 

USA 49.7 65.2 4.95 1.31 
China 30.6 11.4 1.41 0.37 
N. Zealand 7.0 7.3 3.92 1.04 
Canada 6.3 7.8 4.60 1.22 
Australia 
Total 

2.9 
96.5 

3.8 
95.5 

5.00 
3.77 

1.33 
1.00 

USA 64.8 71.7 4.97 1.10 
China 16.0 7.6 2.27 0.50 
Canada 6.5 6.9 4.79 1.06 
N. Zealand 5.1 5.1 4.50 1.00 
Australia 
Total 

4.1 
96.5 

4.6 
95.9 

4.99 
4.50 

1.11 
1.00 

1979 

1980 

1981 

1982 

1983 

QMS%= Quantity Market Share in percentiles 
VMS%= Value Market Share in percentiles 
P= Average Price in HK$ per kilogram 
RP= P / average total price 
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TABLE 1.6 

GRAPE IMPORTS INTO HONG  KONG, 1978-83 
QUANTITY AND VALUE MARKET SHARE, AND PRICE (7) 

SOURCE     QMS%    VMS%     P RP YEAR 

1978 

USA 65.2 70.9 5.82 1.09 
China 13.1 10.1 4.15 0.78 
Thailand 10.8 7.4 3.65 0.68 
Chile 6.3 5.8 4.96 0.93 
S. Africa 
Total 

4.1 
99.5 

4.6 
98.8 

5.92 
5.33 

1.11 
1.00 

USA 67.4 75.4 6.67 1.12 
China 14.3 8.3 3.47 0.58 
Thailand 10.0 6.7 4.00 0.67 
Chile 4.8 5.6 7.02 1.17 
S. Africa 
Total 

2.8 
99.3 

3.2- 
99.2 

6.87 
5.98 

1.15 
1.00 

USA 71.2 77.3 7.20 1.09 
China 11.1 6.6 3.94 0.59 
Thailand 8.6 5.4 4.20 0.63 
Chile 5.6 6.4 7.65 1.15 
S. Africa 
Total 

2.9 
99.4 

3.4 
99.1 

7.8 
6.63 

1.18 
1.00 

USA 76.3 83.7 9.04 1.10 
China 10.7 5.8 8.25 1.00 
Thailand 6.8 4.5 5.48 0.66 
S. Africa 4.4 3.7 7.67 0.93 
Chile 1.3 1.3 8.05 0.98 
Total 99.5 99.0 8.25 1.00 

USA 71.0 76.6 9.32 1.08 
Thailand 9.7 6.3 5.66 0.93 
China 7.9 4.5 4.96 0.66 
Australia 4.2 5.0 10.13 1.17 
S. Africa 
Total 

3.4 
96.2 

3.5 
95.9 

9.00 
8.64 

1.04 
1.00 

USA 63.9 68.9 9.92 1.08 
Chile 11.8 10.9 8.52 0.93 
China 9.1 6.3 6.34 0.69 
Thailand 5.7 3.2 5.18 0.56 
S. Africa 4.6 5.0 10.00 1.09 
Total 95.1 94.3 9.20 1.00 

1979 

1980 

1981 

1982 

1983 

QMS%= Quantity Market Share in percentales 
VMS%= Value Market Share in percentales 
P= Average Price in HK$ per kilogram 
RP= P / Average Total Price 
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Second, the United States exports  more in both quantity and value 

terms to   Hong   Kong   than   any   other   exporter.    The   re mauling   four 

exporters are usually China, Thailand, Chile, and South Africa.   In 1982 

Australia replaced Chile on the list. 

One last point must be made concerning the import market for fresh 

fruit in Hong Kong. This point is implied in the previous three tables and 

not overtly stated: The major suppliers of fruit to Hong Kong are from 

every continent on the earth except Europe. Some, of course, are very 

near to Hong Kong. China borders Hong Kong. Taiwan lies about 400 miles 

to the west. Farther away are Thailand, 2156 miles away via Singapore, 

and Japan, 1585 miles. Sydney, Australia to Hong Kong via the Torres 

Straits is 4124 miles. The distance from Auckland, New Zealand to Hong 

Kong via the Torres Straits is 4974 miles. Fruit from the West Coast of 

the United States could be shipped from a number of ports. Seattle to 

Hong Kong via Yokohama, Japan is 5839 miles. San Francisco to Hong 

Kong via Yokohama, Japan is 6121 miles. Fruit shipped from Vancouver, 

British Columbia would traverse about the same distance as fruit shipped 

from Seattle. South African fruit shipped via Singapore travel 7033 miles. 

Chile must Ship its fruit over the longest distance, 10040 miles via New 

Zealand and 10777 miles via Honoljulu.(8) 

The Asian suppliers, which are closer to Hong Kong, will have a cost 

advantage in transportation because they ship their fruit over shorter 

distances than do non-Asian suppliers. Increases in per mile transportation 

costs will increase the price/quantity advantage of Asian exporter and 

inversely erode any price/quality advantage the American fruit may 

possess over Asian, New Zealand, or Australian fruit. 
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Hong Kong in Context 

Hong Kong was established as a British colony in 1842, serving as a 

major crossroad for trade between Europe and China and later became a 

major port and financial center for all Southeast Asia remaining so for 

over 90 years. The Japanese occupied Hong Kong during World War Two. 

After the Chinese Civil War in 1949, trade between China and the world 

diminished to a trickle of the pre-war flow. However Hong Kong remained 

an important port and financial center for Southeast Asia. Furthermore it 

became a supplier of inexpensive laborers. Labor-intensive production of 

textiles, toys, and electronic equipment replaced the China trade. 

Virtually no tariffs were placed on the import or export of raw, 

intermediate, and final goods. Hong Kong became one of the most open 

economies in the world. Today, Hong Kong's 5.3 million inhabitants enjoy 

one of the highest standards of living among all Asian people as measured 

in per capita Gross National Product. 

However, recent agreements between the United Kingdom and the 

People's Republic of China will place Hong Kong under China's 

jurisdiction in 1997. To what extent Hong Kong will remain a market 

economy is uncertain. The foreign exchange that Hong Kong acquires 

through trade will aid China's development efforts, but the foreign 

exchange will only be bought by granting Hong Kong economic freedom. 

Of course, the redefiniton of political borders will also redefine Hong 

Kong's "domestic" production, which may need protection. However, in the 

intervening 12 years, West Coast exporters may still export to Hong Kong. 
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II. Literature Review 

Literature in the trade of agricultural commodities covers a wide 

range of subjects. Some investigate specific issues in the trade of a 

particular agricultural commodity, grains, for example. Others focus upon 

theoretical isssues which are not confined to agricultural commodities. 

This thesis may be placed in the former category, investigating the import 

demand for fresh oranges, apples, and grapes. One may further 

differentiate work in the trade of agricultural commodities scope. For 

example, some model world demand, supply, or trade. Others model the 

demand or supply of a single country or the trade between a small number 

of countries. One may place this research effort in the latter group. 

Furthermore, studies of demand or supply may rely more on demand 

theory than on the theory of international trade. Chapter n has two 

objectives: a discussion of some central investigations into international 

trade in agricultural commodities and an exposition on the theory of 

consumer behavior which underlies the research in this thesis. 

Literature in International Trade of Agricultural Commodities 

One may group and regroup the investigations into trade in many 

different ways, for they all possess many commmon characteristics. For 

example, some deal with theoretical issues, others with applied issues. 

Works by Schuh, Chambers and Just (1979), Edwards, and Armington focus 

on the theoretical issues involved. Schuh points out that changes in the 

exchange rate will affect both the quantity and the price of the traded 

good.(l) Chambers and Just (1979), using a more general theoretical 

framework, add that there is no need to confine the elasticity of price 

with respect to the exchange rate to the closed interval (0, -1).(2)   Using 
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a   partial  equilibrium   framework,   Edwards  points   out  that   restrictive 

transportation policies will also permit the price/exchange rate elasticity 

to assume values outside that closed intervaLO)    Armington develops a 

methodology to distinguish products by places of origin.(4) 

Investigations into applied areas assume either partial or general 

frameworks as well Chambers and Just (1981) models U.S. trade in grain 

using the exchange rate as an explanatory variable to test their exchange 

rate hypothesis.(5) Their results do not differ markedly from those of 

Johnson, Grennes, and Thursby, who use a partial framework based on the 

Armington model in assessing the impacts of changes in policy and 

exchange rates on the world demand for U.S. wheat.(6) 

As suggested by the two applied articles cited above, most applied 

research deals with the export demand for U.S. grain or world trade in 

grain (which is to be expected since the value of the U.S. grain trade 

dwarfs the value of U.S. exports of other agricultural commodities). 

Export demand for U.S. grain is estimated either in total, world demand, 

or for particular countries. Konandreas, Bushnell, and Green, and Schmitz 

and Bawden are good examples of world demand models, while Wagenblast 

and Gonarsyah are examples of country-specific models.(7) Comparatively 

little investigates trade in other agricultural commodities, especially fresh 

fruit. 

Two notable exceptions are works by Cusack and Sarris. Cusack 

investigates the export demand for U.S. winter pears, focusing upon trade 

restrictions such as tariffs.(8) In contrast, this thesis focuses on three 

different fruit and one country's demand. Moreover, Hong Kong levies few 

tariffs on its food imports.    More recently, research by Sarris seeks to 
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determine how enlargement of the European Community (EC) will affect 

world trade in horticultural products.(9) The methodology is taken from 

the theoretical work done by Armington already mentioned above. Sards 

assumes linear homogeneous separability among food groups and constant 

elasticity of substitution (CES) among different products of the same good 

to subsequently estimate elasticities of substitution and income for the 

various food groups. Using projections based on income trends from 

1977-1979, he asseses the impact of EC enlargement on horticultural 

exporters. He concludes, that the market share of the U.S. will decline 

because of the favored treatment afforded the EC newcomers, Spain and 

PortugaL Nevertheless American exports will be higher than current 

levels because of increasing European incomes. 

Like the work by Sarris, this thesis is concerned with trade in 

horticultural commodities, specifically with the export of fresh American 

oranges, grapes, and apples to Hong Kong. Like the work by Wagenblast, 

it chooses to model the demand of just one country for these fruit. 

(Admittedly, Hong Kong is legally a colony of the United Kingdom.) 

However, the theoretical interests of the thesis lie less in the theory of 

international trade and more in the theory of the consumer. 

Consumer Theory Implications for a Fresh Fruit Market 

The basic assumptions of neocassical consumer theory argue that the 

quantity demanded of a good by a consumer depends on the consumer's 

income, the pri.ce of the good, and the prices of related goods. Although 

the economist can easily observe a consumer's income and the price of 

the good, he can only postulate the set of related goods for a given good. 

The consumer decides which and why goods are related.   Of course, in the 



20 

broadest and most objective sense one may argue that all goods are 

related in that they compete for the consumer's income. However, for 

statistical work, this definition of related goods leads to an extravagant 

set of explanatory variables. What then is a theoretically and empirically 

useful alternative defintion of related goods? 

Strotz defuses the problem of related goods with the introduction of 

a utility tree.(10) The consumer has basic material wants, food, shelter, 

clothing, and the like. He apportions his income among these 'want 

branches' in such a way as to maximize his satisfaction. Related goods 

are goods which can be found in the same branches, ie., satisfy sLmilar 

wants. The want for food may be satisfied by fruit and vegatables, meats, 

or cereals but not by cars. Furthermore, branches are composed of 

smaller and smaller branches. The limit is reached at any single good. 

Pearce coins the term, 'neutral want association,1 to depict the same 

categorization of wants as the Strotzian utility tree.(ll) 

The mathematical abstraction of this utility theory is founded in the 

notion of separability: 

Let S be a proper subset of X and S' the subset which is 
complementary to S in X. A subset S of independent variables is 
locally functionally separable at a point (a,^-,...^ ) within the 
set X in y=f(X) if there exist some function g with continuous 
first derivatives and defined in some neighborhood of (a, ,a2,...,a ) 
and another function h also with continuous first derivatives and 
defined in some neighborhood of (b,a , ,a 2,...,a ) where 
b=g(a, ,a-,...,a ) such that y=f(X)=h(g(S), S'): The function g(S) is 
locall? separable in f(X).(12) 

The necessary and sufficient condition for S to be locally separable in 

X is that the ratio of first partial derivatives for any two members of 3 

with respect to f be independent of the any member in S', ie., the partial 

derivative of that ratio with respect to any member of S' be zero. 
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As utility concepts, the definition of separability and the necessary 

and sufficient condition depict a general utility function U, U=f(X.) i= 

IJ.WN goods. The N goods form separable sets, which are the Strotzian 

utility branches. The goods in each set build a function, g(S) above, 

defining an aggregate good, b above. The marginal rate of substitution 

between goods in the same branch is unaffected by the amount consumed 

of any good outside that branch. This is the necessary and sufficient 

condition of separability. 

Strotzian utility maximization given a budget constraint can proceed 

in two ways. One way merely maximizes utility as a function of all goods 

regardless of any separability. The second maximization procedure occurs 

in stages. 

For the sake of illustration, assume that a Strotzian utility function, 

U=f(X ) n= 1,...,N, is composed of two separable sets, X.   and XQ/ such n AD 

that X = g(X.), i= 1,...,!, and X = h(Xj, j= i+l,...,N. U may be restated as 

U= s( gU.^WX.)) or U= s( Xa, Xn). The first equation redefines U as a 

function of two branch utility functions, g and h. The second equation 

states that U is a function of two index quantities. 

Strotz (and Armington in a more restrictive case) show that index 

prices, P and ?„, for the two index groups exist which allow the second 

redefined U to be maximized subject to income and the two index prices. 

The product of the index price and index quantity obtained through 

maximization for each group determines the amount of income distributed 

to each branch. This initial maximization procedure is the first stage. In 

the second stage branch utilities, g(X.) and h(X.), are maximized subject 

to individual good prices and the income apportioned to each branch.   The 
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quantities determined through the second procedure using separability and 

the   quantities   determined   through   the   first   procedure   disregarding 

separability are equaL 

The utility tree approach is not just a clever attempt to portray a 

purported budgeting process of a consumer. It also suggests some 

interesting implications about cross-price elasticities. Prices of goods 

outside a specific branch will affect only the quantity purchased within 

the branch through a redistribution of income. Theory points out in the 

Slutsky equation that any price effect is the sum of two effects, 

substitution and income. By separating goods into branches, the consumer 

limits extra-branch price effects to income effects. Intra-branch price 

effects will have both substitution and income effects. 

Armington uses the utility tree approach to develop a simplified 

model for international trade. He also introduces a number of simplifying 

assumptions to facilitate estimation and interpretation. His first 

simplification involves the branch functions, g in the definition. All g are 

linear homongeneous functions. This assumption implies that market shares 

of products, ie. similar goods in a branch, are functions solely of relative 

prices. Income and prices will determine market size, the quantity of 

products purchased. 

His second simplification states that within a group the elasticity of 

substitution is constant and equal between all products in the group. 

Furthermore the elasticity is constant regardless of the quantity 

consumed. 

Granted   the  two  simplications   ease   estimation   and   prediction   by' 

limiting effectively the number of coefficients to one substitution and one 
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income elasticity per group. However it is impossible to measure any 

differences in income or substitution elasticities when the simplifying 

assumptions preclude the possibility of differences. The measurement of 

differing elasticities is one objective of this thesis. How then does the 

utility tree help describe the market for fresh fruit in Hong Kong? 

The consumer in Hong Kong allots his monthly income to various 

broad categories of goods. One category is food. A separable category 

from food is fresh fruit. Therefore, there exists a monthly budget for 

fresh fruit. This budget is then doled out to purchase varieties of fruit, 

oranges, apples, grapes, and the like. Finally the consumer takes the 

money he will spend on apples (or oranges or grapes) and buys the kind 

and quantity of apples (oranges, grapes) which exhaust his apple (orange, 

grape) budget and maximize his apple (orange, grape) utility. 

In choosing which fruit to buy, the consumer does not consider 

whether he bought one or two pairs of pants. Furthermore, the consumer 

is not more prone to choose Australian Granny Smith apples over 

American Red Delicious because a kilo of oranges have already been 

purchased.   This is the necessary and sufficient condition for separability. 

The following research employs traditional, Strotzian, and Armington 

constructs to estimate the import demand for American oranges, apples, 

and grapes in Hong Kong. It is not as restrictive as the Armington model 

of international trade. Although this study involves international rasearch, 

it's subject, fruit trade in Hong Kong, is atypical of previous efforts. 

International fruit trade models have generally used the European 

Community as the region of interest. 
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HI. Models 

Chapter I provided a brief overview of the market for fresh fruit in 

Hong Kong. Chapter H described some basic literature about international 

trade in agricultural commodities and in the consumer theory of the 

utility tree. Chapter HI is divided into four sections. The first section, 

Derived Demand, discusses what the econometric models will attempt to 

estimate. The second section presents the theoretical models for the 

derived demand for fruit in Hong Kong and the general equations to be 

estimated based on those models. The third section introduces the small 

market models for American oranges, grapes, and apples. These models 

rely on either Strotzian or Armington frameworks. Finally, in the last 

section an attempt is made to interpret changing relative and absolute 

prices in the context of a monthly Hong Kong market for fresh fruit. 

Derived Demand 

Much of Chapter n focused on the theory of consumer demand. 

Although this thesis is ultimately concerned with an exposition of 

consumer demand, the demand relationship which the following 

econometric models will estimate are not models of consumer demand. 

They are models of derived demand. It is assumed in this section that 

derived demand is the demand by importers for fresh oranges at the dock 

in Hong Kong. (The results are essentially the same for all fruit.) 

Importers demand fresh oranges that they may sell them for profit to the 

consumer. For simplicity, it is also assumed that oranges are sold directly 

by the importer to the consumer. Derived demand is then a function of 

consumer demand and the marginal cost of services provided by the 

importer to move fresh oranges from the ship into a consumer's basket. 
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Figure 3.1 shows a graphic representation of the derivation of derived 

demand and the equilibrium conditions in both the consumer and 

intermediate markets for fresh oranges. The upper graph has three line 

segments, CD (consumer demand), MS (the importer's supply of marginal 

services), and DD (the derived demand of the importer for fresh fruit). 

The horizontal axis has two units. For consumer demand it is kilograms of 

fresh fruit. For MS it is units of marginal service required to move 

varying quantities of fresh fruit. 

For example, ate, the horizontal axis shows the marginal services 

required to move Q- kilos of fresh oranges, at D it is the marginal 

services of moving Q, kilos of fresh oranges. The vertical difference 

between CD and MS is the amount an importer would be willing to pay 

per kilo for a given quantity of oranges. At C, the price the consumer is 

willing to pay for Q-, P-, equals the cost of the marginal services 

required to move those oranges to him. In order to recover the costs of 

marginal services the importer must obtain fresh oranges free. At the 

price to the consumer of P., the consumer would demand Q, kilos of 

fresh oranges. The cost of the marginal services, M,, would be P.. The 

difference, P^-P-r/ is the price the importer is willing to pay for Q, kilos 

of fresh oranges. This price is P,. DD is the difference between CD and 

MS over the interval Q=0 to Q=Q2- 

The lower graph transcribes DD from the upper graph. S is the supply 

schedule for fresh  oranges at the  ship.    It is perfectly  elastic.   The 

importer may buy all he wants at a given price p .   At P,, the importer 

demands Q,  and offers that quantity in the consumer market at P..    P 

equals P,.    At P. and Q,, the consumer market is in equilibrium.  At P 
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FIGURE 3.1 
DERIVED OR IMPORT DEMAND FOR FRESH ORANGES 

AND EQUILIBRIA IN THE  CONSUMER AND IMPORT MARKETS 
OF HONG  KONG 
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(=P.J and Q,, the intermediate market between exporter and importer is 

in equilibrium.  It is now important to ask, what factors influence CD, MS, 

and S. 

Hong Kong is assumed to be a small buyer . relative to the total 

quantity of fresh oranges being purchased. Its purchases will not change 

the price offered by the supplier. Supply, S, is therefore perfectly elastic. 

It encompasses the cost of the product, the cost of the service to bring 

the fruit to the export port, and the cost of transportation, shipping, 

insurance, etc., to Kong Kong. This is the declared value at the port of 

entry. 

The cost of the marginal services (MS) is determined in the short run 

by the marginal costs of storage and fuel, the capital depreciation 

required to transport the fresh oranges, and labor costs. In the long run, 

the marginal cost includes the short run costs and returns on capital and 

entrepeneurial factors. Further, if one assumes that MS does not shift 

over time, then the changes in derived demand may be attributed solely 

to changes in consumer demand. 

Returning to Figure 3.1, CD shows how many kilos of fresh oranges 

will be demanded over the range of prices, P5 to 0. CD is a summation of 

the demand schedules of all consumers in Hong Kong. Each individual's 

demand is obtained by maximizing the relevant utility function subject to 

a budget constraint and the prices of all related goods, then solving for 

the quantity of oranges demanded as a functon of the price of oranges, 

using the first order conditions. Changes in income or prices of other 

goods will all shift the consumer's demand function. By extension, derived 

demand for oranges, with MS held constant, is a function of the price of 
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oranges,   the   prices   of   related   goods,   and   the   level   of   income. 

Furthermore, if supply is perfectly elastic, then derived demand may be 

estimated through Ordinary Least Squares (OLS). 

General Models of Derived Demand 

Oranges, apples, grapes, mandarines, bananas, pears, stonefruit, 

mangos, papayas, and lychees are the ten major fruit imports into Hong 

Kong. Together they comprise the market for imported fresh fruit in Hong 

Kong. Oranges, papayas, apples, pears, and bananas are imported in large 

quantities the year around. The others, grapes, mandarines, stonefruit, 

mangos and lychees have peak import seasons beginning with their harvest 

times and extending three or four months during which most of the total 

yearly quantity is imported. Table 3.1 illustrates this feature. 

Nevertheless, with the exception of lychees, all major fruit are imported 

in almost every month. 

The import market for fruit in Hong Kong contains many types of 

fruit. Each fruit has a number of suppliers. It seems intuitively clear that 

a consumer can differentiate between varieties of fruit. An orange is not 

an apple. However, it should also be obvious that the consumer can 

discern differences among fruit from various sources and create his 

preferences. The most general model for a fresh fruit market must 

distinguish not only between fruit varieties but also between sources. An 

orange is not an apple, and an Australian apple is not a Chinese apple. 

As indicated, Hong Kong imports 10 major varieties of fruit. Each 

fruit has roughly four major suppliers, though not all suppliers export to 

Hong Kong every month of the year. Assuming that the consumer can 

differentiate between both fruit type and fruit source, and assuming that 
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TABLE 3.1 
MAJOR MONTHS OF FRUIT IMPORTS AND THEIR PROPORTION 

OF TOTAL YEARLY IMPORTS, 1978-83 

YEAR 
Fruit/Month 1978 1979 1980 1981 1982 1983 
Oranges 
Nov, Dec, Jan .27 .35 .23 .28 .26 .25 
Bananas 
Sep, Oct, Nov .31 .26 .29 .37 .32 .30 
Papayas 
Oct, Nov, Dec .34 .38 .24 .29 .47 .44 
Pears 
Aug, Sep, Oct, Nov .66 ..59 .68 .35 .69 .65 
Stonefruit 
Jun, JiiU Aug, Sep .85 .76 .81 .66 .54 .64 
Apples 
Oct, Nov, Dec, Jan .45 .44 .46 .48 .39 .40 
Grapes 
Aug, Sep, Oct, Nov .58 .65 .57 .53 .58 .47 
Mandarines 
Nov, Dec, Jan .77 .86 .78 .84 .88 .85 
Mangos 
Mar, Apr, May .83 .71 .76 .82 .81 .69 
Lychees 
May, Jun, Jul 1.00 .99 .98 1.00 .98 .96 
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the set of related goods for American oranges, apples, or grapes are 

fruits from other sources, then the demand for one fruit from America is 

a function of the forty prices of the forty differentiable goods and 

income. The expedient, traditional simplification assumes that every fruit 

is a homongeneous commodity or that a high degree of substitutability 

exists between the same fruit which differ only in their source. This 

allows the above set of independent variables to be pared down to just 

eleven or twelve depending on the form. Equations 3.1 through 3.6 are of 

this nature. 

(3.1) Qous=  b0  + b^SOP   + b2OTOP   +  b3APP   + b4GRP   +  b5MADP   + 

bgBANP + b7PERP + bgSTNP + bgMAGP + b^PAPP + b^PGNP + U 

(3.2) Qaus=  b0  + bjUSAP  +  b2OTAP  +  b3ORP  +  b4GRP  +  b5MADP   + 

bgBANP + b7PERP +b8STNP + bgMAGP + b^PAPP + b^GNP + U 

(3.3) Q      =  bn + b,USGP   + b-OTGP  + b-,ORP   + b.APP   + bKMADP   + gus       0 1 2 3 4 5 

b,.BANP + b-PERP + b0STNP + bQMAGP + b,nPAPP + b, ,PGNP + U o / o y IU ii 

(3.4) Q0= b0 + bj^ORP + b2APP + b3GRP + b4MADP + b5BANP + bgPERP 

+ b7STNP + bgMAGP + bgPAPP + b10RPFE + U 

(3.5) Q = bn + b, ORP + b-APP + b-,GRP + b.MADP + bcBANP + bcPERP aui / J 4 D o 

+ b7STNP + bgMAGP + bgPAPP + b^RPFE + U 

(3.6) Q = bn + b, ORP + b-APP + b^GRP + b.MADP + bcBANP + b^PERP 
gui l O 4 D O 

+ b7STNP + bgMAGP + bgPAPP + b^RPFE + U 

Q      = per capita quantity of oranges imported from the U.S. (kg) 

Q=l1 = per capita quantity of apples imported from the U.S. (kg) 

Q-, = per capita quantity of grapes imported from the U.S. (kg) 

Q = per capita quantity of oranges from all sources (kg) 

Q = per capita quantity of apples from all sources (kg) 
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Q = per capita quantity of grapes from all sources (kg) 

USOP= real price of American oranges (HK$Ag) 

OTOP= real price of oranges from non-American sources (HK$Ag) 

USAP= real price of American apples (HK$Ag) 

OTAP= real price of apples from non-American sources (HK$Ag) 

USGP= real price of American grapes (HK$Ag) 

OTGP= real price of grapes from non-American sources (HK$Ag) 

ORP= real price of all oranges (HK$/k9) 

APP= real price of all apples (HK$Ag) 

GRP= real price of all grapes (HK$Ag) 

MADP= real price of all mandarines (HK$Ag) 

BANP= real price of all bananas (HK$Ag) 

PERP= real price of all pears (HK$Ag) 

STNP= real price of all stonefruit (HK$Ag) 

MAGP= real price of all mangos (HK$Ag) 

PAPP= real price of all papayas (HK$Ag) 

PGNP= real per capita GNP (HK$) 

RPFE= real per capita fruit expenditure (HK$) 

U= random, stochastic error term with a mean of zero and a variance of 

All related fruits and the fruits from other sources may be either 

substitutes or complements. Substitutes should have coefficients with 

positive values. Complements should have coefficients with negative 

values. The income/expenditure coefficients may assume either positive or 

negative values. The own-price coefficient should be negative. Lychees 

have been left out of the regression equations because they are imported 

less   than   six   months   a   year.     Their   inclusion   would   have   seriously 
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restricted the sample size. 

The six equations can be divided into two sets which differ not only 

in the form of the equations but also in the theoretical assumptions which 

underly them. Equations 3.1 through 3.3 specify the per capita quantity 

demanded for American oranges, American apples, or American grapes as 

a function of the respective own-price, the price of other oranges, 

apples, or grapes, respectively, the prices of other fruit varieties, and per 

capita GNP. These equations represent the traditional assumption of a 

very high degree of substitutability among sources of the same fruit 

which approaches a single commodity. Using this approach, the relevant 

income variable is per capita income. 

Equations 3.4 through 3.6 specify the per capita quantity demanded of 

oranges, apples, and grapes from all sources as a function of own-price, 

the prices of other fruit, and real per capita fruit expenditure. They 

differ in form from the first three equations in two important ways. First, 

the dependent variables are different. The first set models demand for a 

fruit from a particular source, while the second models demand for a fruit 

from all sources. This difference causes the two price variables in set 

one, own price and prices of others form different sources, to be grouped 

together as a single price variable. Second the relevant budget variable in 

the second is not income in general but the fruit budget, per capita fruit 

expenditure. 

One consequence of the theory of the utility three is an 

economization of information. As one proceeds from trunk to main 

branches, to smaller branches, and finally to twigs, the income of the 

consumer is divided in such a way as to maximize total satisfaction.   The 
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consumer considers the cost of food, shelter, transportion, etc., and allots 

his money accordingly. Changes in income or prices of other branches 

affect the magnitude of the branch budget. The size of the branch budget 

relects all information concerning prices of goods outside the branch and 

total income. Per capita fruit expenditure is the budget of a smaller 

branch and reflects all information about the prices of non-fruit goods 

and per capita GNP. 

m a Strotzian analysis, the use of per capita fruit expenditure and 

the average prices and per capita quantities of fresh oranges, apples, and 

grapes imported from all sources are included in the first stage of 

apportioning the expenditures on fruit among all varieties. The second 

stage, the subject of section three, defines the small market for fruit. 

Small Market Models 

The previous section developed two kinds of models for the demand of 

a fruit in the market for imported fresh fruit in Hong Kong. One model 

relied on the traditional assumption of homogeneity, the other relied on 

the concept of separable utility, the utility tree, to simplify a lengthy set 

of related goods. Small market models dimb the utility tree to the last 

indentdfLable level/ the demand for fruit from a particular source, which 

in this case is the United States. 

The general market model hypothesized that per capita expenditure 

on fruit embodied all the information about the prices of non-fruit goods 

and income. Similarly, in the small market model, per capita expenditure 

on a single fruit or the per capita quantity imported of a single fruit, as 

a proxy for the index quantity, embody all the market information in the 

large fruit market.   The demand for oranges, grapes, or apples from the 
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United States is a function of own price, the prices of oranges, grapes, or 

apples from other sources, repectively, and either the total expenditure 

on oranges, grapes, or apples or the quantity imported of oranges, grapes, 

or apples. 

Recall for a moment that each separable utility function defines an 

index quantity and, through utility maximization, an index price. The 

product of the index quantity and the index price equals the total amount 

expended on the goods of the utility branch. This amount is also the 

budget for the branch utility.Therefore the two indices contain the'same 

information about the prices of goods outside the separable utility 

function and total income. They are not equivalent, of course, but one 

implies the other. The total quantity imported shall proxy for this 

unobservable index number. 

The index price equals, for every good in the utility branch, the 

product of the price of any good in the utility branch and the inverse of 

the first derivative of the branch utility function with respect to the 

good. This product is the inverse of the ethereal marginal utility of 

money, the Lagrangian multiplier. Average price is value divided by 

quantity. 

By the definition of separability, the aggregate utility function can 

be represented as a function of sub-utility functions, the branch utility 

functions. Also by definition, these sub-functions may be represented by a 

single "index" number, the index quantity. The index quantity is an index 

of the utility asssociated with the consumption of goods in the branch 

utility function.   The total quantity of fruit imported is a physical entity. 

On the  one hand,  the  two indices, price  and quantity, are  things 
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which exist in the mind of the consumer. On the other hand, average 

price and total quantity are observable. However, their respective 

products is the same quantity, fruit expenditure. Therefore, there exists a 

tangible link between the two. However, the fundamental difference 

between the two groups, indices and proxies, should be recognized. 

Three sets of equations will be estimated. Equations 3.7 and 3.8 

belong to the first set, equation 3.10 to the second set, and equations 3.1 

and 3.12 to the third set. The first two sets rely on the general Strotzian 

framework. Set three comprises equations based on the more restrictive 

Armington modeL 

<3-7>RQi,us=VblRPi,us+U 

(3-8)Qi/us=c0 + clRPi,usQi+c2Qi+U 

i,us = grapes, apples, or oranges (=i), from the U.S. 

RQ = quantity of U.S. i imported/ quantity of a]l i imported 

RP = price of U.S. i / average price of all i 

Q.      = per capita quantity of imported U.S. i (kg) 
If US 

Q. = per capita quantity of all imported i (kg) 

U = random, stochastic error term with mean, zero and variance, 

Equations 3.7 and 3.8 represent the same relationship expressed in 

different ways. In equation 3.7, the market share of American grapes, 

apples, or oranges in the grape, apples, or orange market is expressed as 

a function of the price of American grapes, apples, or oranges, relative 

to the price of all grapes, apples, oranges. The average price represents 

the price level of the index quantity. The maximum market share is bQ 

when the American fruit price is zero. The expected value of b, has a 

negative sign, implying that as the price of American grapes, apples, or 
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oranges rises with respect to the general level of prices the market share 

will decline. 

One can rewrite equation 3.8 as equation 3.9: 

(3-9) Qi,us= c0 + (clRPUis + C2)Qi + U- 

The  per  capita quantity   of   American  i  (grapes,   oranges,  or   apples) 

imported into Hong Kong is the sum of some autonomous quantity c0 and 

some  proportion  of   Q..,   all i  imported  into  into   Hong   Kong.    This 

proportion is the difference between an autonomous proportion, c-, and 

the product of c,  and the price of American i relative to the average 

price of all i.   c, is expected to have a negative sign. If, on average, c0 

is zero, then one may divide both sides of equation 3.9 by Q..   The result 

is equation 3.7; c,=b,, b^c-.   c- is positive. 

Equation 3.10 bears closest resemblance to equations 3.4 through 3.6 

of  the   general  market   models.   The   budget  is  now   real  per   capita 

expenditures on apples, oranges, or grapes.   There are two relevant price 

variables, the price of the American fruit and the average price of fruit 

from non-American sources. 

(3.10) Q. ^ = b0 + b^USL + b2POTi + b3PEi + U 

Q.      and U are as above. i,us 

PUSi = real price of i from the U.S., i= A, G, 0,  A=apples, G=grapes, 

Ooranges, (HK$Ag) 

POTi = real price of i from other sources, i as for PUSi (HK$Ag) 

PEi = real per capita expenditures on i, is as for PUSi (HK$A9) 

One expects that b. is less than zero and that b- is either positive or 

negative,   b, is of an indeterminant but not unimportant sign. 

The first two equations of the third set rest on the assumption that 
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the utility branch function defining an index quantity for a fruit is of 

constant elasticity of substitution. Constant elasticity of substitution 

(CES) requires that the elasticity of substitution between any two goods 

in the branch utility function be the same and that this elasticity be 

constant over all quantities of all goods in the branch utility. C ES implies 

that the value market shares for all goods depend only on the relative 

prices. 

Like the more general Strotzian utility tree analysis, the demand for 

fruit from a particular source can be divided into stages. The demand for 

a fruit from the particular source assumes an explicit form, however. This 

form, taken from Armington, is represented by equation 3.11: 

where Q.   ^ Q., P.     . and U are as previously defined, where s is the 

elasticity of substitution (income compensated price elasticity), and where 

b     is the coefficient of Q.      in the CES function with a value between us i,us 

zero and one.(l)   Equation 3.11 cannot be directly estimated through OLS, 

but a natural logarithmic transformation of equation 3.11 can. 

Consider equation 3.12: 

ai2) ^us " ^us + ^i - ^u/^ + U- 
Hypotheses concerning coefficients are that the intercept term, slnb   , is 

not  zero  and  not  greater in  absolute  value  than  the  coefficient  of 

ln(P. ,</?•), that the coefficient of InQ. is one, and that the coefficient 

of ln(P. ^/P.) is negative. 

As   mentioned  in   Chapter  n,   any  price   change   affects  quantity 

demanded in two ways, a substitution effect and an income effect. The 

substitution effects is the exponent s in equation 3.11.   The income effect 
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is not measured. 

P. and Q. are the average price of i and the total per capita 

imported quantities of i. They are just proxies for the index price and 

index quantity which are implied by the CES function. It should be noted 

then that the equality which Armington derives uses those indices and not 

the average price and the total per capita imported quantity. 

Relative Prices, Per Capita Imports, and Monthly Markets 

Some Algebraic Manipulations 

Equation 3.9 may be reformulated in a more general way to allow for 

different definitions of relative price.    Equation 3.13 depicts this more 

general form: 

(3-13> ^us - c0 + (clPr + c2)Qi + U- 

The first order partial derivatives of Q.      with respect to P   and Q. 

describe at what rate changes in P   and Q. bring about changes Li Q.     . 

(3.14) dQ^/dP^ c1Qi 

(3-15) ^us^r ClPr + C2 
2 

The cross partial derivative, d Q.    /dP dQ.) is the constant, c,.   Changes 

in relative price will cause larger changes in absolute magnitude in the 

per capita quantity of American i which is imported as the total quantity 

of i increases.   Similarly, the effect of a change in the total quantity of i 

imported on the quantity of American i imported increases as the relative 

price decreases. 

Another method of examining the effects of changes in relative price 

or in total per capita quantity imported on the per capita quantity of 

American fruit is through elasticities.   The point elasticity of American 

fruit with respect to relative price, E.      ,   is given by equation 3.16: 
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(3-16) %us/r- WQ^V^QW" 
Substituting for Q.      using equation 3.13 and substituting for the partial 

derivative using equation 3.14 yields 

(3-17) \uVr= (clQiPr)/(c0 + (clPr + c2)Qi- 

If c0 equals zero, then equation 3.17 may be simplified to 

(3.18)   E. ^^   c1PE/(c1Pr   +   c2).     For   this   special   case,   V^^  is 

independent of Q.. 

If c0 does not equal zero, then changes in Q. will affect E.     ,   as given 

by equation 3.19: 

(3'19) dEi,us//dQi= (c0clPr)(c0 + (clPr + c2)Qi)2-(2) 

The squared term is positive,  P    is positive,  and  c,   is negative  by 

assumption.   If c0 is negative, then equation 3.19 is positive. Increases in. 

Q. will increase E.     , .  If cQ is positive, then equation 3.19 is negative. 

E.     ,   will be less as Q. increases. 

Figure 3.2 shows three lines which depict the relationship between 

price, P . and Q^us given three different levels of Q..   As Q. increases, 

the lines become steeper but the intercepts move farther from the origin. 

This indicates that c0 is non-zero.   On every line there exists a P ' of 

unitary elasticity, where E.     ,   equals -1.    At greater relative prices, 

elasticities are greater than one in absolute magnitude.   At lesser relative 

prices, elasticities are less than one in absolute magnitude.   The point of 

unitary elasitidty is given by equation 3.20: 

(3.20) Pr
,= -l/2c1(c0/Qi + c2).(3) 

When c0 equals zero, P ' equals -l/^cVc,).   In short, although increases 

in Q. steepen the slopes in Figure 3.2, it is indeterminate how changes in 

Q. affect the elasticity of the per capita quantity imported of American 
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FIGURE 3.2 
PER CAPITA IMPORTS OF Q.        AS A FUNCTION  OF  RELATIVE 

PRICE, P . WITH TOTAL^tf^ORTS, Q. HELD CONSTANT 

^>U3) 

vl    vl     vl 
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apples, oranges, or grapes  with respect to changes in their respective 

relative prices.   If cn equals zero, then changes in Q. have no affect on 

the elasticity, E.     . .   If c0 is greater than zero, then at any P   E.     , 

decreases as Q. increases.   If c^ is less than zero, then at any P   E.     , 

increases as Q. increases.   . 

Figure 3.3 depicts the linear relatioship between Q. and Q.      given 
X l/US 

different levels of P .   As P   increases the lines become less steep. Prom 

equation 3.13,  when P,. equals -cVc-,, the line is horizontaL    Q, „_ is 
L £    x 1/US 

constant over all levels of Q, and equal to c0. 

The poinf elasticity of Q.       with respect to Q., E    ,., is given by 

equation 3.21: 

(3.21) E^- (dQ^dQ^Q^Q^). 

Substituting for the partial derivative from equation 3.15 and for Q. 

from equation 3.13, equation 3.21 may be rewritten as equation 3.22: 

(3.22) E^- (c1Pr + CJJQJACQ + (c1Pr + c2)Qj. 

If cQ equals zero, then E    /. equals one.  If cQ is greater than zero, then 

E    -.is less than one but positive.   If cn is less than zero, then E    ,. is u$/i *• 0 us/i 

greater than one.    For cQ. not equal to zero, as Q.  gets larger E    ,. 

approaches one. 

Finally, the question arises how E    .. changes as P, changes.   This 

relationship is given by equation 3.23:   ' 

(3.23) dE^VdP^ c^Q-tCo + (c1Pc + c2)Qir
2.(4) 

Q. is positive, c, is negative by assumption.   The squared term is positive. 

cQ is indeterminate.   If c0 equals zero, P   has no effect on E    ,.. If c^. is 

positive, then E^. decreases as P    decreases.    If c- is negative, then 

increases in P   increase E    ,.. r us/i 
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FIGURE 3.3 
PER CAPITA IMPORTS FROM THE U.S., Q.        AS A FUNCTION OF 

TOTAL IMPORTS, Q^, WITH RELATIVE PRICE7 P^, HELD CONSTANT 

^V-> Ckj) 

& <^) 

P '>? M>P "• 
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The term, (c, P   + c-), identifies a quantity market share limit which 

Q.      will approach as Q. gets very large if CQ is nonzero.   For cQ greater 

than zero, the market share decreases as Q. gets very large hence the 

elasticity  less  than  one.     Conversely,   c0  less  than   zero   implies  an 

elasticity, E    ,., greater than one and growing market shares,  hs the only 

variable in the parentheses, P   determines changes in the market share 

limit. Q. determines the size of the market.   Finally, equal proportional 

increases in P   and Q. will enlarge the market share of Q.     . except in r i i/US 

the special case, cn < 0 and CQ/C. = P Q.t, where t is the proportional 

increase in P   and Q..(5) 

Seasonal Markets 

Over the course of a year, average monthly relative price levels, 

average monthly per capita imports, yearly per capita imports, monthly 

per capita expenditures, and yearly per capita expenditures are revealed. 

Months can be grouped into four classes, those months in which the 

relative price is higher than the yearly average, those months in which 

the relative price is lower than the yearly average, those months in which 

the per capita import quantity is higher than the monthly average, and 

those months in which the per capita import quantity is lower than 

average. 

Figures 3.2 and 3.3 may be reexamined in this light. The middle lines 

in the two figures, B and E, depict the two relationships, respectively, 

when the given monthly per capita import quantity is the monthly average 

for the year, and when the given relative price is the yearly average 

relative price. A and F are relationships, given greater than average 

values of Q.  and P .    The remaining two,  C  and D, are for lower than 
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average given values. 

Recall from equations 3.4 to 3.6, that the total per capita imported 

quantity of a fruit could be written as a linear combination of the prices 

of all fruit, per capita fruit expenditure, and a constant intercept term, 

each independent variable weighted by its coefficient. Source prices will 

follow a course through the year depending, in part, on the harvest time 

and the time transpired since harvest. As a result, the total per capita 

imported quantity will reflect the courses taken by each seperate price. 

The price of American i, apples, grapes, and oranges, relative to the 

average price of all fruit or relative to the price of i from other sources 

should also follow a predictable pattern, if indeed the two prices follow 

seasonal patterns through the year. Consequently, "seasons" may exist in 

which the per capita imported quantity of American oranges, apples, and 

grapes, Q. . are affected by seasonal variation in relative price, P , and 

by seasonal variation in the per capita imported quantities of all oranges, 

apples, and grapes, Q.. 

Summary 

The models introduced in this chapter and estimated in the next 

depict the derived demand for fresh fruit in Hong Kong. The derived 

demand curve is the difference between the consumer demand curve and 

the importer's marginal supply of services curve at each price. 

Equilibrium in the import/export market is determined by the intersection 

of the derived demand curve and the export suply curve. This, in turn, 

identifies the equilibrium in the consumer market. Assuming the marginal 

services curve does not shift over time, changes in the derived demand 

curve may be attribued to changes in consumer demand.   Export supply is 
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assumed to be perfectly elastic.    Therefore one  may estimate derived 

demand using OLS. 

Two kinds of models were developed for estimation of the import 

fruit market in Hong Kong, the large, general market model and the small 

market model. One large market model represents the first stage of 

maximization of a utility tree. The second stage is estimated in the small 

market models . The other large market model uses the more typicial 

assumption of product homogeneity to measure the demand for American 

oranges, apples and grapes. 
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Endnotes 

1 The general CES form for two variables is Y= (b^X ~ + 
b^Xj ) , where b, and b2 are constants and sum to one. r equals 
U-sJ/s. If dY/dX., i= "l or 2, is positive, as must be the case for positive 
marginal utility, then b. must be less than one and greater than zero. 

2 From equation 3.17, E. .r = (c,Q^J/te^ + Ic^V + c^QX The 
partial derivative of E.     ,   wltn respect to g. using the chain rule is 

jdEyW'*   _       C,Pr _        g.Q.'^Ce.Pr-Kj,^ 

Obtaining a commmon denominator and distributing c,P   out yields 

Simplifying, one is left with equation 3.19: 

3 For any one point on Q;us 
= cn + (cipr 

+ c2^i, ^j_he^ constantf 
one may define a rectangular area given By the point (g. *, P '). If 
percentage increases in P cause even larger percentage chahges in Q. 
then the area of the rectangle will increase and reach a maximum when 
the percentage change in P equals the caused, percentage change in 
Q.     .   The object then is to maximize P Q.      with respect to P . 

XfUS L    IfUS TO 

Taking the first derivative of P Q.      with respect to P   yields #s      \ i,us r 

'd?r 

Setting  this equal to  zero  for  the  necessary  maximum   condition  and 
solving for Pr,     o* Co + fac.fV *<+)$<■ 

Taking the second derivative yields 2c,Q., Q.>0 and c1<0, therefore the 
stationary point is a maximum. 



49 

4 E ... is given by equation 3.22. Using the chain rule, the partial 
derivative of E    ,. with respect to P   follows. 

Obtaining a common denominator, distributing c, Q., and simplifying yields 
equation 3.23. _ 1 

[_  Ceo* c c^-K^^y J 

5 Let t be some proportional increase in P and Q. such that t>l. Let 
Q . and Q . define the per capita quantities of imported American i 
anct'ail i, respectively before the increase. The quantity market share of 
Q^ is given by ^ _    Ce , CC,^0 f cj^ 

Let Q'- and Q1. be the new per capita quanitities of imported American 
i and ku i after1 the proportional increase, t, in Q. and P . The new 
quantity market share is i r 

Taking the difference of the old market share and the new market share 
yieldS     QU        gU       Co+(C>K<:+CxWi± Co + tctf+cJOi o 

  _ _^ L 
0 ' " 

<Zi 

np 

If the difference is zero, then one may simplify. 

Jince P >0, Q.>0, c1<0, and t>l>0 by ass 
sero if and only if c0<0 and c0/c1=P'rQ.t. 

Since Pr.>0, Q^>0, c^O, and t>l>0 by assumption, this difference will be 
zero 
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4 E    /. is given by equation 3.22.   Using the chain rule, the partial 
derivative of E    /. with respect to P, follows, u^i r 

Obtaining a common denominator, distributing c, Q., and simplifying yields 
equation 3.23. 

dt(3.Co * (c«+ (c.fV ^O^J 
-i 

5 Let t be some proportional increase in P and Q. such that t>l. Let 
0°. and Q . define the per capita quantities of imported American i 
anc^'S. i, respectively before the increase. The quantity market share of 
Q^ is given by ^.^   Ca » CC,a%cJag 

arc  "      a' 

Let Q^- and Q'. be the new per capita quanitities of imported American 
i and kiri after1 the proportional increase, t, in Q. and P . The new 
quantity market share is 

Taking the difference of the old market share and the new market share 

J    =   .i.P/-  'VjC'-c   -    COT-   C-.'-:-Cx)di: 

If the difference is zero, then one may simplify. 

Since P >0, Q.>0, c,<0, and t>l>0 by assumption, thi 
zero if and oniy if c0<0 and cQ/c1=P"rQ.t. 

this difference will be 
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IV. Data, Results, and Applications 

Chapter IV serves three functions. First, it describes the kinds of 

data used in the empirical investigations of this thesis and the sources of 

these data. Second, it reports the major results of the empirical 

investigations. Third, it interprets seasonal variability in light of these 

results. For this reason, the body of the chapter is divided into three 

major sections, data, results, and applications followed by a summary. 

Data 

January, 1978 to December, 1983 is the relevant time period for this 

study. The two sources for all data are the United Nation's Monthly 

Bulletin of Statistics and Hong Kong Trade Statistics, Imports from the 

Department of Trade Statistics, Hong Kong. Mid-year population 

estimates, yearly Gross National Product estimates, and monthly consumer 

food price indices are taken from the U.N. publication. Declared value and 

quantity statistics for imported fruit in Hong Kong are taken from the 

Hong Kong trade statistics. 

To obtain monthly population estimates the increases in midyear 

population estimates are divided by twelve. The quotient is then added to 

each succeeding month. Mid-year figures are assumed to be the June 

population figures. Monthly per capita GNP is obtained by dividing the 

yearly GNP amount by the mid-year population estimate then dividing that 

quotient by twelve. Each month receives the same nominal per capita 

GNP.   The base year for the consumer price index is 1975 (1975=100). 

Per capita quantities of imported fruit equals the total imported 

quantity divided by the monthly population estimate. Nominal average 

prices for fruit from  any source  and   American fruit equal the value 
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divided by the quantity imported. The nominal average prices for fruit 

from non-American sources is the total imported fruit value less imported 

fruit value from the U.S. divided by the total imported fruit quantity less 

the quantity of the fruit imported from the U.S.. Fruit expenditure is the 

sum of the imported values of the ten most important fruit imports, 

papayas, mangos, bananas, lychees, pears, mandarines, stonefruit, apples, 

grapes, and oranges. Real prices, per capita GNP, and per capita 

expenditures on all or any one fruit are the nominal value multiplied by 

one hundred divided by the CPL 

Results 

All variables used in the estimated equations are consistent with their 

counterparts in Chapter IH. All prices are deflated unless otherwise 

noted. E in the estimated equation represents the observed difference 

between the actual value of the dependent variable and the predicted 

value. In this chapter, predict is used in the sense of predicted values in 

the data set not in a forecasting sense. Catical t-values for five, two, 

and one percent are 2.00, 2.39, and 2.66 respectively for two sided 

tests.(1) The t-values for each coefficient are in parentheses below the 

coefficient. R-squares are all simple R -squares. All equations reported 

here are consistent with the hypothesis at one percent that there is no 

serial correlation in the disturbance term, E. 

General Models 

Consistent with equations 3.1, 3.2, and 3.3, equations 4.1, 4.2, and 4.3 

represent the demand for American oranges, apples, or grapes as a 

function of own price, the price of oranges, apples, or grapes from other 

sources, the price of other fruit, and per capita GNP. 
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(4.1) Q   , = 3.38 - .896USOP - .024OTOP + .008APP + .053GRP - 
Olio 

(2.52) (-3.43) (-.66) (.03) (.43) 

.016MADP + .126BANP + .27PERP + .009STNP - .113MAGP + .012PAPP + 

(-.39) (.27) (1.40) (.16) (-2.39) (.05) 

.0004PGNP +Ef R2=.44 

(.06) 

As indicated only the price of American oranges and the price of 

mangos have significant coefficients. The negative sign of the mango 

coefficient indicates that mangos are a complement of oranges. As a 

substitute fruit, the coefficient of the mango price would be positive. The 

estimated equation explains only 44 percent of the variation in the per 

capita quantity of American oranges imported into Hong Kong. 

(4-2) Qai«,= --S49 " .018USAP - .0089OTAP - .1160RP -.067GRP + 

(-.96)        (-.38) (-.13) (-1.09)      (-1.21) 

.006MADP - .297BANP - .1PERP + .017STNP + .054MAGP - .059PAPP + 

(.17) (-1.75) (-1.08)       (.68) (2.47) (-.73) 

.084PGNP + E, R2=.49 

(3.21) 

The coefficients of mangos and per capita GNP are significantly 

different from zero at two and one percent respectively. USAP, MADP, 

STNP, and MAGP coefficients all have the assumed signs for substitutes 

although only the MAGP coefficient is significant at the five percent 

leveL A positive income coefficient implies that consumption of American 

apples increases as income increases. 

(4.3) Q      = .315 - .022USGP + .002OTGP + .036ORP - .13APP - 

(1.50)     (-1.58) (.43) (.82) (-3.79) 
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.012MADP + .141BANP - .415PERP - .006STNP + .03MAGP - .06PAPP + 

(-.9) (2.01) (-1.21) (-.52) (3.16) (-1.81) 

.008PGNP + E, R2=.58 

(.72) 

Of the three equations, the ]ast is most successful in predicting the 

per capita quantity imported into Hong Kong in a month, which is to say 

it has the largest R-square. Per capita GNP is insignificantly different 

from zero at five percent and positive. Coefficients of OTGP, ORP, 

BANP, and MAGP have the assumed signs for substitutes, although only 

the mango coefficient is significant at atleast the five percent level. The 

apple price coefficient is significantly different from zero and negative. 

A negative sign would indicate complementarity. 

The alternative specification of the large market for fruit in Hong 

Kong represented by equations 3.4, 3.5, and 3.6 is the first stage of a 

two staged budgeting process. In contrast to the above equations, the 

total quantity of fruit imported from all sources is the dependent 

variable. Furthermore, per capita fruit expenditure is the budget. 

Equations 4.4, 4.5, and 4.6 below are the OLS estimations. 

(4.4) Qo= 2.27 - .9830RP + .23APP - .098GRP + .008MADP - .375BANP + 

(2.78)    (-4.63)        (1.54)      (-1.15) (.26) (-1.26) 

.073PERP + .062STNP - .101MAGP + .08PAPP + .194RPFE + E,       R2=.64 

(.52) (1.54) (-2.81) (.55) (7.73) 

In comparison to 4.1, the newly specified equation predicts levels of 

per capita orange imports more successfully than the general equation 

estimating the demand for U.S. oranges. Although dependent variables are 

different,  the  coefficient  of   RPFE   is  statistically  significant  at  one 
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percent.    PGNP  in  equation   4.1   is  statistically  insignificant  at  five 

percent.   The positive sign of this coefficient implies that, as expenditure 

on fruit increases, the quantity of oranges also increases. 

The coefficients of ORP, APP, MADP, PERP, STNP, and PAPP are all 

as hypothesized for own price and prices of substitutes respectively, 

albeit only ORP is significant at atleast the five percent leveL Similar to 

4.1, however, the mango price coefficient is still negative and significant. 

(4.5) Q = 1.402 - .2650RP - .109APP - .022GRP + .01MADP - .543BANP - 

(2.59)     (-2.08)        (-1.07) (-.39) (.46) (-2.57) 

.049PERP + .021STNP + .02MAGP - .223PAPP + .058RPFE + E,    R2=.41 

(-.5) (.74) (.8) (-2.24) (3.27) 

Equation 4.5, in comparison to equation 4.2, does not predict as well. 

The coefficient of RPFE is significant, as is PGNP in equation 4.2. 

MADP, STNP, and MAGP all have positive signs for substitutes, but none 

is significant at five percent. Banana and papaya coefficients are positive 

and significantly different from zero. 

(4.6) Q = .546 - .003ORP - .125APP - .069GRP + .004MADP + .022BANP - 

(3.62)   (-.07) (-4.65)      (-4.67) (.80) (.40) 

.033PERP - .008STNP + .021MAGP - .032PAPP + .027RPFE + E,     R2=.72 

(-1.30)        (-1.13) (3.11) (-1.21) (5.79) 

Of the six estimated large market models, this last grape equation is 

the best predictor, having the highest R-square. The coefficient of GRP 

has the hypothesized sign and is significantly different from zero at one 

percent. MAGP and APP are also significant at one percent. MADP and 

BANP coefficients are as expected for substitutes but not significant at 

five percent. 
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All six equations suffer from multicollinearity. A Farrglauber test of 

multicollinearity reveals that the price of U.S. oranges is both 

significantly and negatively correlated with the banana price and the 

papaya price. The price of American grapes is significantly and positively 

correlated with the pear price. The prices of other apples are 

significantly correlated with the price of pears and the price of 

stonefruit, both having positive correlations. The price of grapes from 

other sources is sLgnificantly correlated with the price of mangos. Besides 

its significance with the U.S. orange price, the price of bananas is 

positively correlated with the price of pears. Stonefruit prices are also 

sLgnificantly correlated with the price of pears. Multicollinearity leads to 

unbiased but inefficient, imprecise coefficient estimates. 

They are unbiased in that on the average the estimated coefficients 

will assume their true values. However inefficiency may lead to 

insignificant coefficients and coefficients of the wrong sign for a single 

sample. Therefore there is little assurance that the six estimated 

equations above are accurate representations of the true models. 

Therefore, one should not attach too much importance to these results. 

Small Market Models 

In order to facilitate discussion of the merits of the three small 

market models, the estimates of the models are grouped not by the kind 

of equation but by dependent variables, per capita quantity demanded of 

U.S. oranges, apples, and grapes. Equations 4.7 and 4.8 below correspond 

to equations 3.7 and 3.8 from the previous chapter. 

(4.7) RQ0     = 2.11 - 1.144RELOP + S R2=.93 

(50.0)   (-29.33) 
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(4-8) Qo,uS
= •023 " ^^cus^o + 2-134Qo + E'     R2=

-
98 

(.49)     (-29.85) (45.72) 

As is evident by the high R-square, the dependent variables are very 

highly correlated with their respective vectors of independent variables. 

The intercept of equation 4.8 is insLgnificantly different from zero at five 

percent. The coefficients of RP *Q and Q„ are not significantly *■ o,us    o o 

different from the slope and intercept terms of equation 4.7 at five 

percent. The signs on all coefficients are as hypothesized. These two 

facts lead one to conclude that the two equations represent essentially 

the same relationship. Equation 4.7 has lower R-square, because it 

essentially forces the intercept of equation 4.8 to assume the value of 

zero.   As such it represents a tacit restriction on equation 4.8. 

Compare these three equations with equation 4.9, the CES model. 

(4.9) lnQ0 ^ -.218 + 1.0LlnQo - 2.018:1^?^^?^ + E,    R2=.983 

(-1.18)   (44.20) (-39.37) 

The hypotheses concerning this model are that the coefficient of InQ is 

one, that the sign of the relative price variable is negative and that the 

intercept is different from the relative price coefficient. All three 

hypotheses could not be rejected at a five percent level of signifance. 

The predictive power of this model is as high at equation 4.8 above. The 

estimated elasticity is 2.018. 

The final small market equation bears the strongest resemblance to 

the large market model of equation 4.1. Per capita expenditures on 

oranges captures all the relevant movement in the prices of other fruit. 

The two remaining prices left are the price of U.S. oranges and the price 

of oranges from other sources.   The estimated equation is equation 4.10 
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(4.10) Qn     = 1.74 - .803PUSO + .087POTO + .411PEO + E,    R'2=.89 
Of US 

(8.50)   (-10.94) (1.62) (18.45) 

The predictive power of this model is not as good as the others. The 

signs of the price coefficients are as hypothesized. The positive sign on 

the expenditure coefficient implies that as the budget for oranges 

increases the quantity of American oranges imported also increases. 

Unlike the small market models for U.S. oranges, which are better 

predictors than their large market counterpart, not all small market 

models for U.S. grapes out-performed the large market estimator. 

Equation 4.11, the estimated relationship of 3.7, is not very successfuL 

{*'ll) RQg,us= 1-538 - •79RPg,us + E R2=
-
33 

(9.62)      (-5.82) 

Granted, the coefficients of the slope and intercept are both significant 

at one percent.   The sign of the intercept is as anticipated. However the 

small market model does a worse job of predicting the dependent variable 

than the large market modeL   The reason for this becomes apparent upon 

consideration of equation 4.12. 

(4.12) 0^= -.02 - 1.206RPgfUS*Qg + 2.156Qg + E      R2=.88 

(2.13)   (-8.37) (13.11) 

As noted above, equation  4.12  expresses the same relationship as 

equation 4.11 if and only if the intercept of equation 4.12 is equal to 

zero on the average.   Rewriting equation 4.12 as equation 4.11 implicitly 

forces the intercept to zero in the estimated equations.   If the slope is 

zero, then the intercept of equation 4.11 and the coefficient of Q    in 

equation 4.12 should be equal on average.    A simple test shows that the 

two are different at five percent.    Furthermore the intercept term of 
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equation 4.13 is significantly different from zero at five percent. 

Equation 4.13 is the estimated equation using the last general 

Strotzian form. It did not achieve as great an R-square as 4.12, but of all 

estimated grape equations it is the second best. 

(4.13) Q_    = .023 - .013PUSG + .004POTG + .187PGE + E, R2=.82 
y,US 

(-.63)   (-2.54) (1.55) (15.69) 

The signs on the price coefficients are all as hypothesized, although 

the POTG coefficient is insignifLcantly different from zero at five 

percent. The quantity imported of American grapes increases as the 

expenditure on grapes increases. 

Finally, an estimation of the demand for American grapes is 

attempted using the CES framework, equation 4.14 below. It also 

out-performed the large model in its R-square. Like the CES model for 

oranges, the signs on the price and the total per capita quantity variables 

are as hypothesized. The magnitudes of the coefficients are significantly 

different from zero. As with oranges, the intercept term is significantly 

different from the absolute value of the relative price coefficient. The 

results are consistent with the conditions neccesary to accept the CES 

model as a correct representation of the small market demand for 

imported grapes in Hong Kong. 

(4.14) lnQg>us= -.072 + 1.17lnQg - 4.3331n(Pg^Pg) + E, R2=.62 

(-.23)     (7.56) (-6.24) 

The last group of small market equations estimates the demand for 

fresh American apples. Much of the previous small market analysis holds 

true for the apple market. Consider the CES estimate, Equation 4.15, 

below. 
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(4.15) InQ,     = -.473 + 1.0971nQ= - 1.7161n(P3 ,  /P ) + S, R2=.62 
a,US a cLfUH     a 

(-3.92)   (6.34) (-6.83) 

Once again the signs on the quantity and relative price variables are 

correct and significant, and the absolute value of the intercept is 

significantly different from the absolute value of the relative price 

coefficient. 

Within the Strotzian framework, the budget in a small market may be 

represented by two things, the per capita quantity imported, which is a 

proxy, or the per capita expenditure. The expenditure models have 

predicted the observed values in the data set welL They have always 

outperformed the large market models. This is also true of equation 4.16. 

(4.16) <D       = .933 - .284PUSA - .11POTA + .245PEA + E   R2=.78 
GfUS 

(7.00)    (-7.07)        (-3.67) (11.35) 

The own price coefficient's sign is negative as hypothesized and 

significant. The sign of per capita expenditure on apples is significant. As 

the expenditures on apples increase, so does the amount of American 

apples which are imported. The coefficient on POT A is significant but the 

sign is contrary to the hypothesized value. 

Equations 4.17 and 4.18 are the last two equations estimated. 

(4-17) RQa,us= •862 " •289RPa,us + E R2=
-
45 

(14.15)   (-7.51) 

(4-18) Qa,us= -•041 " •324RPa,us*Qa + '^a + S R2=
-
71 

(-.87)     (-6.95) (12.59) 

The  signs  on  all price  coefficients  are  negative  as  hypothesized. 

Three   hypotheses   are   tested   on   equation   4.18   and   equation   4.17   to 

examine    whether   they    represent   the   same    modeL     The   intercept 
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coefficient of equation 4.18 is insignificantly different from zero. The 

intercept of equation 4.17 is not sLgniELcantly different from the 

coefficient of Q in 4.18 at five percent. Finally, the coefficient of the 

relative price variables are not significantly different from each other at 

five percent. 

Twelve attempts are recorded here to model the small market demand 

for fresh American grapes, oranges, and apples. Most of the equations for 

small markets have more success at predicting the quantity imported into 

Hong Kong than the large general equations of the previous section. It 

was noted in the last section that muMcoUinearity was very prevalent in 

the large market models. The small market models, based on the Strotzian 

framework of the utility tree, circumvent that problem. Per capita 

orange, apple, or grape expenditure and per capita imports of oranges, 

apples, and grapes embody the prices of all the available fruit and the 

fruit budget. All multicollinearity is lost in those smaller budgets. In this 

respect, the utility tree approach has produced better predictive results 

than the more general, less restrictive modeL Of course the first stage 

estimates of per capita quantities imported of all oranges, all apples, and 

all grapes met with the same fate as the general models for American 

fruit. 

The CES estimates are all consistent with the necessary implications 

of the modeL The per capita expenditure models predicted welL The signs 

for every variable was successfully predicted with the exception of the 

price of other apples. All per capita imported quantities as estimated 

increased as per capita expenditures on the total fruit quantities 

increased. 
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Except for American apples, the best results are obtained through 

models which related quantities imported to total quantities imported and 

changes in the price of the American fruit relative to the average price 

of the fruit from either all or other sources. They are equations 4.8, 4.12, 

and 4.18 for American oranges, grapes, and apples. The signs are as 

predicted and sLgnifLcant. Finally, these last equations perform better 

when the per capita quantity of imported American fruit is used as the 

dependent variable instead of the proportion of American fruit purchased 

with respect to the total amount of the fruit imported from all sources. 

Applications 

The previous subsection states the results of some attempts at 

modeling the small market demand for American oranges, apples, and 

grapes. These attempts meet with varied success. Equations 4.8, 4.12, and 

4.18 are estimates of one particular model which has the general form 

defined by equation 3.13 and discussed in Chapter lEL 

<3-13> %us= c0 + (clPr + c2)Qi 

In order to analyze the characteristics of equations .4.8, 4.12, and 4.18 

not only as small market models but also as seasonal markets, it would be 

helpful first to review some important mathematical characteristics of 

their general form and second to apply the mathematical characteristics 

to seasonal markets. 

From equation 3.13, two point-elasticities are derived, the elasticity 

of  Q- ,,_  with respect to  P .  E.      , , and the  elasticity of  Q.       with 
1/US L IfHS/L 1/US 

respect to Q., Eus/i.   Consider equations 3.17 and 3.22. 

(3-17) 'Wr3 clQiPr/(c0 + (clPr + c2)Qi 

(3.22) E^ (c1Pr + c2)Q^cQ + (c1Pc + c2)Q.) 
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With Q. held constant, there exists a P ' at which E.     ,„ equals -1.   At 

relative   prices   above   P *   E.     ,    is   greater   than   one   in   absolute 

magnitude.    At relative prices below   P ',  E.     -    is less than  one in 

absolute magnitude.   Equation 3.20 show the solution for P *. 

(3.20) Pr
,= -l/2c1(c0/Qi + c2) 

The value of cn affects both elasticities.  If it is zero, then E.     ,  is 

independent of Q. and E    ,.  equals one.    If it is positive, then E.     , 

decreases as Q. ..increases and E    ,. decreases as P^ increases.   If it is i us/i r 

negative, then E.     -   increases as Q. increases and Eus/i increases as P 

increases.   cn also influences market share. For c0 equal to zero, the 

quantity market share of Q.      is constant for all values of Q.. If it is 
1/US X 

positive, then quantity market share approaches (c,P + cJ as Q. gets 

very large from above. If it is positive, then the market share also 

approaches the parenthetical term but from below. 

Table 4.1 provides intuitive criteria for evaluating seasonal changes 

in the relative prices of American oranges, grapes, or apples and per 

capita quantity of all imported oranges, grapes, or apples. Seasons are 

delineated by chronologically sequential groups of months which share one 

of four possible characteristics. The first number shows how many times 

over the six year period the observed values of ?   (in this case RP.    ) or 
C 1/US 

Q. is above the average P or Q. of all observatons. The second number 

shows how may times P or Q. is below the average P or Q.. In-season 

months for Q. are those months where the first number is greater than 

the second. Off-season months for Q. are those months where the .first 

number is less than the second. For RP. , in-season months are those 

where the second number is greater than the first.   Conversely, off-season 
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TABLE 4.1 
IN- AND OFF-SEASONS FOR  RELATIVE PRICE OF AMERICAN FRUIT 

AND PER CAPITA IMPORTS OF ALL FRUIT, 1978-83 

Month Jan   Feb  Mar   Apr  May Jun  Jul   Aug Sep   Oct  Nov  Dec 
Oranges 

R*o,us 

Apples 

Grapes 

a.b; 
a=number of times monthly observation is above average RP.      or Q., 
b=number of times monthly observation is below average RP^,.- or Q?" 

5.1 
5.1 

2.4 
2.4 

1.5 
2.4 

0.5 
4.2 

0.5 
4.2 

0.5 
5.1 

0.5 
4.2 

0.5 
4.2 

0.5 
1.5 

1.4 
0.6 

5.1 
3.3 

6.0 
2.4 

0.6 
6.0 

0.6 
4.2 

0.6 
6.0 

0.6 
3.3 

0.6 
3.3 

0.5 
1.5 

2.3 
1.5 

5.1 
1.5 

6.0 
1.5 

6.0 
4.2 

4.2 
5.1 

2.4 
4.2 

1.5 
2.4 

1.5 
1.5 

3.2 
0.6 

6.0 
2.4 

4.2 
0.6 

5.1 
0.6 

0.6 
0.6 

4.1 
6.0 

5.1 
6.0 

1.5 
5.1 

0.6 
6.0 

0.6 
5.1 
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months are those months  where the first number is greater than the 

second.   In the indeterminate months the first and second numbers are 

equaL 

For oranges, the in-season of Q   includes April, May, June, July, and 

August, where the off-season of Q   includes February, March, September, 

and October.   November is indeterminate. January constitutes a one month 

in-season.   The in-season of RP        occurs from February to October, the o,us ■l 

off-season from November to January.   For apples, the on-season of Q_ a,us 

exists from September to March, the off-season from May to August. April 

and May are indeterminate.   November to July are the in-season months 

for RP,    .   August, September, and October are the off-season. For Q . a,us g 

the in-season begins in August and ends in December. The off-season 

comprises the remaining seven months, January to July. For RP there 

are two in-seasons and two off seasons. March, April, May, and June are 

first off-season for RP . August and September are the second. The 

two in-seasons are October to February, and July, respectively. 

Equations 4.8, 4.12, and 4.18 are the estimates of the small market 

demand model represented by equation 3.13. RP. is the relevant 

expression of the relative price of American oranges to all oranges. They 

are repeated below. 

(4-8) Qo,us= •023 - ^K^usQo + 2-134Qo + S 

(4.12) QgfUS= -.02 - 1.206RPg#uaQg + 2.156Qg + E 

(4-18) Qa,us= -•041 - •324RPa,usQa + -^a + E 

The hypotheses concerning the signs of c, and c- are consistent with the 

results. In this respect the seemingly obvious becomes even clearer. As Q. 

increases, so does Q.     .   As RP.      decreases, Q.      grows. i,us i,us i,us 
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With reference to Table 4.1, above average quantities of American 

oranges, apples, or grapes will be imported in those months where the per 

capita quantity of all oranges, apples, or grapes is above average and the 

price of American oranges, apples, or grapes relative to all oranges, 

apples, or grapes is less. The shared months of the in-season sets of 

RP.       and Q.  define this set.    Above average demand  conditions for 
X/US 1 

American i, oranges, apples, or grapes, exist in this set.   This implies that 

the time to sell American oranges is when oranges are in demand and 

American oranges are cheap in comparison to other oranges. 

Below average quantities of American oranges, apples, or grapes will 

be imported in those months where the per capita quantity of all oranges, 

apples, or grapes is less than average and the relative price of American 

oranges, apples, or grapes is greater than average.   The shared months of 

the off-season sets of RP. ,„ and Q. compose this set.   These are the i,us i 

months of below average demand conditions for American i. Below 

average condition connote the state where oranges are not in demand and 

American oranges are expensive relative to other oranges. 

A third set, the set of those months not already included in the above 

average or below average sets, compose the months of average demand 

conditions for American i. These months have one in-season and one 

off-season. Either the quantity imported, Q., and the relative price for 

the American fruit are both above average, or they are both below 

average. 

Above average demand conditions for American oranges exists from 

April to August. Below average demand conditions for American oranges 

exists from   October to December.    Average demand conditions occur in 
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February, October, and December. 

Above average demand conditions for American apples are found in 

November, December, January, February, and March. Below average 

conditions occur in August and September. The remaining five months, 

October, April, May, June, and July, present average conditions. 

Finally, grapes find above average demand conditions from October to 

December. They find below average conditions beginning in March and 

ending in June. January, Febuary, July, August, and September comprise 

the remaining set of average conditions. 

Above average, below average, and average demand conditions for 

American grapes, oranges, and apple characterizes the small markets 

according to levels of imports. Another characteristic measures the 

labOity of levels of imports of American apples, oranges, or grapes as the 

relative price level or the level of imports of all apples, oranges, or 

grapes change. This characteristic is the elastiticity. Two elasticities are 

given by equations 3.17 and 3.22. 

For example, the intercepts of the demand equations for apples and 

grapes are negative, therefore E . and E , are both greater than one. 

Percentage changes in the level of imports of all apples or grapes bring 

about even larger percentage changes in the level of imports of American 

apples and grapes. Consequently the market share of American apples or 

grapes increases as the Q   or Q   increases. 
ct y 

However, the more interesting elasticity is E. ,. If E. ^ is 

greater in absolute value than one, then the buyer reacts to a percentage 

raise in RP. by decreasing his purchases of Q. by an even greater 

percentage.   Conversely, if E.      ,   is less in aboslute magnitude than one, 
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the buyer will still purchase less Q.    , but the percentage decrease in 

Q.      will be less than the percentage decrease in RP.    .  It measures, in 
1,US 1,US 

a way, the willingness of the Hong Kong consumer to switch American 

grapes,  apples, or oranges  for  grapes,  apples,  or oranges from  other 

sources. 

The average per capita, monthly quantity of ail oranges imported into 

Hong  Kong is 2.12 kg.    The average RP        is 1.10. Substituting these 

values and the values of the estimated coefficients into equations 3.17 

and  3.20 yield the following statistics.    E       ,   equals -1.54.   RP      ' 

equals .91.   Of the 72 observations only one recorded a RP,. ,   less than ^ ■* o,us 

.91.   Furthermore, because cn is small relative to the coefficients, RP,, , u o,us 

and Q , changes in Q   have very little effect on E       . . E   ^  virtually 

depends   only   on   RP      .     During   times   of   above   average   demand 

conditions, E   ^   is closer to negative one, but still remains less than 

negative one.   The buyer is more sensitive to changes in relative price in 

the below  average demand conditions.    An increase in  RP„      of ten o,us 

percent will decrease Q.      by more than 15.4 percent. o,us 

Like American oranges, observed RP,, ,„ are greater than the RP      ' g,us        = g,us 

except for two observations. The average Q is .2 kg. The average 

RP is 1.13. Substituting these values and the values of estimated 

coefficients into equations 3.17 and 3.20 yield the following statistics. 

E equals -1.96. RP equals .89. Because the intercept of equation 

4.12 is negative, movement from above average to average to below 

average condition tends intensify the changes in E , . Increases in Q 

and decreases in  RP will increase the  value  of  E       -   for  above 

average conditions.   The converse is true for below average conditions. 
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Unlike oranges and grapes, the average RP=      and RP=     ' are nearly a,us a,us 

equal/ 1.40 and 1.41 respectively, (the average Q is .77). Like grapes the 

intercept term of the estimated equation is negative. ElasitLcities in the 

above average demand conditions are more inelastic, are greater than 

they would otherwise be if the intercept were zero or positive. During 

below average conditions, E , is much greater in absolute value than 

one than would otherwise be the case. 

Summary 

One underlying implication of the results reported in this chapter, 

apart from the specific conclusions of any one model, is the usefulness of 

a utility tree framework in describing the market for fruit and the import 

demand for American oranges, apples, and grapes in Hong Kong. The large 

market models all suffer from multicollinearity. Left at that level/ the 

usefulness of the estimates of coefficients are dubious at best, with one 

consequence of multicollinearity being imprecision in the estimates. The 

Strotzian framework enables the effects of the changes in prices of ten 

variable to be embodied in a single variable, either the per capita 

expenditure on American oranges, apples, or grapes or the per capita 

imports of all oranges, apples, or grapes. 

With proper deference to multicollinearity, however, the signs of the 

coefficients of per capita GNP in equations 4.1, 4.2, and 4.3 and the signs 

of the coefficients of per capita fruit expenditure in equations 4.4, 4.5, 

and 4.6 are of interest. All are positive. Increases in per capita GNP or 

per capita fruit expenditure increase the per capita quantity of American 

oranges, grapes, and apples, or all oranges, grapes, apples respectively. 

The estimates of the small market models with one exception all have 
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higher R-square than the six large market models. The estimations of die 

restrictive Armington model are all consistent with the necessary 

conditions of the model, but the less restrictive models perform as well if 

not better. 

Two major conclusions can be gathered from the results of the small 

market model discussed at length in the Applications section. First, a 

year may be divided into three groups or seasons. One season presents 

above average market conditions leading to above average imports of 

American oranges, apples, or grapes. A second season presents average 

market conditions. A third presents below average market conditions. 

Second, a consumer's response, measured by the elasticity, E. -^ to 

changes in relative price is great throughout the year for American 

oranges and grapes. American apple imports are most affected by changes 

in relative prices, when their price relative to the price of all apples is 

above average. 
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Endnotes 

1 Johnson and Wichern, AppHed Multivariate Statistical Analysis, 
Prentice-Hall/ Inc., Englewood Cliffs, New Jersey, p 582. The critical 
values are reported in Johnson and Wichern as one-sided values. 
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V. Summary 

Four objectives are recorded in Chapter I: a description of income 

effects, a description of the price effects of American fruit, a 

description of the price effects of non-American fruit, and a description 

of the seasonality of import demand. The research contained in this thesis 

attempts to fulfill these objectives, since they contribute to the analysis 

of a larger objective, an analysis of the feasability of joint-venture 

trading companies for West Coast fruit cooperatives. Of course, the scope 

of this investigation, focusing on the import demand of Hong Kong, is 

narrow, but Hong Kong is an important market and should remain so for 

the next decade. This chapter is divided into two sections. The first 

section discusses the success of the research in addressing the four 

objectives above concluding with the implications these results may have 

to the larger research objective. The second section suggests some areas 

for further research in this subject. 

Objectives 

Two kinds of incomes or budgets are used in the large market models, 

per capita GNP and per capita fruit expenditure. Per capita imports of 

U.S. oranges, grapes, and apples are regressed on per capita GNP and ten 

price variables. The results are recorded in equations 4.1, 4.2, and 4.3. 

All three income coefficients are positive. The per capita GNP 

coefficients are significantly different from zero for U.S. apples (.084) 

and grapes (.008) but insignificant for U.S. oranges (.0004). As per capita 

GNP becomes greater, U.S. apple, grape, and orange imports increase. 

Per capita imports of all oranges, grapes, and apples are regressed on 

per capita fruit expenditure and a vector of nine price variables.   For all 
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three estimated equations, 4.4, 4.5, and 4.6, the coefficient of per capita 

fruit expenditure is significantly different from zero at one percent and 

positive. For apples, this coefficient is .058, for oranges .194, and for 

grapes .027. As the budget for fruit grows, per capita imports of oranges, 

apples, and grapes become greater. 

By hypothesis, the coefficients of any price variable in the large 

market models could assume three signs, greater than zero, less than 

zero, and equal to zero. The last case represents the statistical 

null-hypothesis. The price coefficient of the dependent variable is 

negative. The price coefficient of substitute fruit is positive. For 

complementary fruit, the price coefficient is negative. 

The only price coefficients which have definite hypothesized signs are 

the prices of the dependent variables. The others are termed substitute or 

complementary after the fact. In all six large market models, the own 

price coefficients are negative as hypothesized, but not all are 

statdsdcally significant from zero. Unfortunately, the estimated price 

coefficients of the six large market models, are not very reliable. The 

price variables are heavily correlated. The consequence of the 

multicollinearity is an inefficiency in the estimates of the coefficients. 

On the average, the coefficients will assume their true values, but there 

is no assurance that the estimates obtained from this data set are precise 

estimates of the true parameters. 

In one small market model, the per capita quantity of American 

grapes, oranges, or apples is regressed on the price of American grapes, 

oranges, or apples, the price of grapes, oranges, or apples from other 

sources, and the per capita expenditure on all grapes, oranges, or apples. 
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The own price coefficients are significantly negative.    The per capita 

expenditure coefficients are significantly positive.    The coefficients of 

other fruit prices are insignificantly negative for oranges and grapes and 

significantly positive for apples. 

An alternative specification for price is used in the small market 

models. The per capita imports of American apples, grapes, or oranges 

are, by hypothesis, a function of the per capita imports of all apples, 

grapes, or oranges and the price of American apples, grapes, or oranges 

relative to the price of all apples, grapes, or oranges. The relative price 

coefficient is negative by hypothesis. The estimates of the small market 

models are all consistent with this hypothesis and significantly so. This is 

also true of the more restrictive Armington model as welL 

The most rudimentary hypotheses for all the models are consistent 

with their estimates. In this respect, one cannot conclude that any one 

model is refuted as a description of the import demand for American 

grapes, apples, and oranges in Hong Kong. The Strotzian and Armington 

restrictions are not rejected as contrary to observation. 

Utility tree budgeting implies an economizatLon of information. The 

amount of money alloted to fruit expenditures contains all information 

about the prices of non-fruit goods, the cost of fruit, and total income. 

Expenditures on oranges, apples, or grapes and purchases of an index 

quantity of oranges, apples, or grapes reflect the price of the oranges, 

apples, or grapes, the prices of other fruit, and the fruit budget. Finally, 

the quantity of American oranges, apples, and grapes to be purchased 

depends on the price of American oranges, apples, or grapes, the price of 

other   oranges,   apples,   or   grapes,   and  the  index   quantity   or   alloted 
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expenditure on oranges, apples, or grapes. 

The budgeting procedure circumvents the multicollinearity of the first 

large market model when estimating the per capita quantity of American 

oranges, apples, or grapes imported. The small market models are able to 

explain more of the variation in the dependent variables, than the 

estimates, equations 4.1, 4.2, and 4.3, of the less restrictive general 

modeL The restrictions enable a simpler model. The simpler model 

performs better in that it has higher R-square. 

Unfortunately, the price effects of particular fruit are lost through 

information economization. The alternative specification of the large 

market model, which are estimated in equations 4.4, 4.5, and 4.6, suffers 

from multicollinearity as well. Granted, the estimates of the alternative 

specification did have higher R-square for oranges and grapes, but the 

same lack of certainty about the accuracy of the coefficient estimates 

exists for these alternative specifications. 

A substitute for these econometric models is presented by Table 4.1 

in Chapter IV, where three seasons for all oranges, apples and grapes are 

defined. In-season months are those months with typically above average 

orange, apple, or grape imports. Off-season months are those months with 

typically below average orange, apple, or grape imports. Indeterminate 

months cannot be classified as either on- or off-season. 

In conjunction with equations 4.8, 4.12, and 4.18, in- and off-seasons 

are defined for the price of American oranges, apples, or grapes relative 

to the price of all oranges, apples, or grapes. When relative price is 

typically below the average relative price, the relative price is an 

in-season price.   If the relative price is typically above average then the 
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month is off-season. 

The two sets of in- and off-season identify sets of months which 

present above average, below average, and average demand conditions for 

grapes, apples, and oranges from the United States. Above average 

conditions exist for those months of intersection of the two on-seasons. 

Below average conditions are at hand for months where the two 

off-seasons intersect. Average conditions are those months not included 

in the above or below average sets of months. 

Above average demand conditions for American oranges exist from 

April to August. Below average demand conditions for American oranges 

exist from October to December. Average demand conditions occur in 

February, October, and December. 

Above average conditions for American apples are found in November, 

December, January, February, and March. Below average conditons occur 

in August and September. The remaining five months, October, April, May, 

June, and July, represent average conditions. 

Finally, grapes find above average demand conditions from October to 

December. They find below average conditions beginning in March and 

ending in June. .January, February, July, August, and September comprise 

the remaining set of average conditions. 

As mentioned above, the sign of the relative price coefficients for 

American apples, oranges, and grapes are negative as hypothesized and 

significantly different from zero at one percent. An elasticity, E. , , is 

introduced in Chapter IV to measure to responsiveness of per capita 

imports of American apples, grapes, and oranges to changes in the 

respective relative prices.  Furthermore RP.     ' is also introduced in order 
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to define the relative price at which E.     ,  is -1. 

For  oranges   nearly   all observations   of   RP are   greater   the 

RP '/ the elasticity given average RPo and average Qo is -1.54. Per 

capita imports of American imports are very responsive to changes in 

relative price. In above average conditions, Q is less elastic. In below 

average conditions, Q       is more elastic. 

The average elasticity for American grapes is -1.96. The relative 

price of unitary elasticity is .89. Only two observations fall below this 

relative price. Because the estimated intercept of equation 4.12 is 

negative, the elasticity changes from above average to below average 

conditions   are   greater   in   absolute   magnitude.     Q becomes   less 

responsive to RP -in above average conditions and more responsive in 

below average conditions. 

For  all three   American  fruits,   E.^   becomes  greater  in  above 

average conditions and less in below average conditions.   For oranges and 

grapes E. ^  is always less than negative one for nearly all observations 

of RP.     .   This is not the case for American apples. RP.,     - ' is 1.41. 
i/US a,u£/r 

The average relative price is 1.40. The consumers response to changes in 

relative price is inelastic for American apples in above average 

conditions.   For grapes and oranges this is not the case. 

The directions of the price effects for own price variables in both 

large and small market models are as hypothesized. As the above 

elasticities suggest, the quantity demanded of American oranges, apples, 

or grapes decreases as the its price relative to the prices of alternatives 

increases. The elasticities also provide a measure of the magnitude of the 

proportional decreases in quantity demanded.    Unfortunately,  the same 
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Strotzian economization of information which allows for more powerful 

models also prohibits the estimation of the effects of specific prices of 

other fruit on the quantity demanded of the American fruit. The 

muMcollinearity of the price variables in the large market models 

undermine the faith one would attach to the estimated coefficient. 

However, in both cases, the estiinated coefficients of per capita GNP and 

per capita fruit expenditure are positive. 

Future increases in real per capita GNP in Hong Kong will lead to 

increases iri the per capita quantity imported of American oranges, 

apples, and grapes. Barring political calamity, Hong Kong should remain 

an important buyer of American fruit. However, American fruit must also 

remain price competitive. Although individual price effects of other fruit 

could not be determined, the sigmficance of the small market budget 

variables indirectly show the importance of these price effects. Per 

capita income and the prices of American oranges, apples, and grapes are 

not the only important demand factors for the three American fruit. 

The results of this thesis support joint-venture trading companies in a 

number of ways. First, the importance of relative prices in the small 

market models would indicate that the most important substitutes for 

American oranges, apples, and grapes are oranges, apples, and grapes 

from other sources. Second, the large price elasticities imply that 

decreases in price will increase export quantities and revenues especially 

in the months of below average demand conditions. Third, the months of 

above average demand conditions for oranges (April to August), apples 

(November to March), and grapes (October to December) may help market 

development.   The three fruit could be pushed at their best times without 
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competing with each other. (Granted, apples and grapes do conflict in 

November and December.) 

R eco m m endations 

The recommendations of this research are positive with regard to the 

usefulness of the utility tree both as a means of simplifying complex 

market relationships and as a means of describing those relationships. The 

greatest theoretical obstacle is encountered when transforming the index 

quantities and prices implied by utility maximization into observable 

phenomena. In this research the assumption is made that average price 

and total quantities can proxy for these utility inspired concepts. One 

possible alternative may be using and estimating the budgeting allotments, 

and not the quantities and prices. 

Ordinary Least Squares is used to obtain the estimates recorded in 

Chapter IV. Future work may wish to use simultaneous equations to model 

the mathematical relationships which are simultaneous in nature. Another 

alternative method might use lagged prices or incomes in order to capture 

the rationally expectant nature of the cost of different utQity branches. 

Principal Components or Ridge Regression techniques could be employed 

to obtain more precise estimates of the coefficients in the large market 

model. Furthermore, the supply price could be rewritten to measure 

changes in transportations costs or changes in the domestic prices of 

American oranges, grapes, and apples. 

Finally, one could shift from an analysis of the demand for fresh 

American oranges, apples, and grapes from the West Coast to an analysis 

of the supply of fresh American oranges, apples, and grapes from the 

West  Coast.    Similarly,  another avenue  of inquiry   would examine  the 
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possable organization and functions of joint-venture trading companies and 

discover where these trading companies can acheive economies of scale in 

the export market. 
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