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exports of Canadian chum salmon. 
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CANADIAN CHUM S AIM ON 
EXPORT MARKET STUDY 

I.  INTRODUCTION 

Statement of the Problem and Objectives 
of the Study 

Economic growth and rising incomes world wide have 

sparked a growing demand for sea food products, particular- 

ly in the industrialized world.  Traditional sources of 

supply have been hard put to keep pace with rising demand. 

Because of its low oil content, light color, and coarse 

texture when cooked, chum salmon (Oncorhynchus keta) has 

been the least desired in the United States (5)-  The grow- 

ing world demand and favorable realignment of international 

currencies from the U.S. viewpoint, however, have creaxed 

an attractive export opportunity for chum salmon.  With 

such market prospect, the consideration of aquaculture in 

the production of chum salmon has been spurred in recent 

years.  Private organizations have shown interest in operat- 

ing salmon hatcheries to provide young fish for release to 

natural waters and harvest returning adult fish.  Bills 

have been introduced in state legislatures to provide an 

opportunity to organizations that may want to invest in 

hatchery facilities for enhancement of local fisheries. 

However, the economic soundness of the use of aquaculture 

for the commercial production of chum salmon has not been 



demonstrated conclusively (9).  A major factor influencing 

the economic aspects is that of sale price and market 

prospects for the product.  It is vital, therefore, that 

the public and private investors who have to select betv/een 

alternative investment strategies be aware of the market 

outlook for the product. 

The main objective of this study is to identify and 

describe some of the principal factors that influence the 

export market, and to develop some econometric models that 

will describe the export demand for chum salmon.  Because 

of lack of appropriate statistical data, that is exports 

by species and destination, from the U.S., this study is 

based on Canadian chum salmon exports and it is hoped that 

some inferences could be drawn for the Pacific Northwest 

chum salmon export market.  The focus is on some European 

countries which are the major importers of Canadian chum 

salmon, namely, West Germany, Sweden, and Italy. 

Data and Variables 
Used and Assumptions 

Canada is among the leading nations in international 

fish trade (Table l). It is also one of the four producers 

of chum salmon; the others are:  the U.S., Japan, and the 

U.S.S.R. 

Between 1967 and 1970 Canada exported canned chum 

salmon or frozen or both to more than 4o countries in 



Western Europe,  Asia,  Africa,  South America,   Australia and 

the U.S.    Canadian statistics on exports are published 

monthly and cumulative for the year by commodities and 

countries of destination.     The data used for this study are 

the  cumulative annual quantities and values  to  derive the 

average annual prices paid to Canada by each importing 

counxry. 

Table  1.     Canada's Position in World Fish Trade  (1973). 

Country Export ($ U.S.) 

Japan 553,000,000 
Norway 51^,000,000 
Canada 4-90,000,000 
Denmark 377,000,000 
U.S.A. 285,000,000 

Source 19• 

The close substitutes for Canadian chum salmon in 

the export market are hypothesized to be the salmon from 

other major exporting countries, namely:  the U.S., Japan, 

Denmark, and Norway.  Of these countries, while the U.S. 

and Japan may export chum salmon along with other species 

in canned and frozen forms, Denmark and Norway export 

fresh and frozen Atlantic salmon.  The data for the 

countries other than Canada are obtained from the United 

Nations' annual statistics on total export and value of 

salmon by country.  For the purpose of this study, the 

prices of salmon from countries other than Canada are 

assumed to be the same for all importing countries. 



Review of Related Studies 

In 1968, Nash and Bell used annual data from 19^7 to 

1965 to study the U.S. domestic consumption of canned 

salmon.  They assumed that the consumption of canned 

salmon was a function of its own price, U.S. personal in- 

come, and the price of canned tuna.  They found that the 

demand for canned salmon was price inelastic, tuna and 

salmon were substitutes, and salmon may be an inferior 

good, (10). In I969 Waugh and Norton, using annual data, 

found similar results. 

In 1970, W. R. Wood (unpublished thesis) used 

annual data from 19^7 to 1967 to estimate the wholesale 

demand equation for canned salmon (26).  He used two 

specifications: (a) price was treated as dependent, 

(b) quantity consumed was dependent. Under the first 

specification, the price elasticity was more than unity 

and income coefficient was mostly positive. Under the 

second specification, however, the price elasticity was 

substantially below unity and coefficient of income was 

negative. 

In 197^. M. G. Onuorah, in an unpublished thesis, 

used Canadian annual data from 19^7 to 1970 to estimate 

the exvessel demand equation for pink and sockeye salmon 

(17). The exvessel prices were treated as dependent. While 

no statistical relationship was established for the demand 



of pink sadmon, the demand for sockeye was estimated to be 

price flexible in Canada. However, the price was not the 

equilibrium price of sockeye, since packers usually pay a 

bonus on top of the minimum price at the end of the fish- 

ing season. 

In 197^, Johnston and Wood used annual data from 

1964 to 197^ to estimate the wholesale demand equation for 

canned sockeye (18). A linear relationship was specified 

among the variables and a two-step procedure was used to 

estimate the parameters.  Under the first step, the whole- 

sale prices in December were predicted. The predicted 

wholesale prices are then treated as observations on an 

exogenous variable in the second step. The per capita 

consumption of canned sockeye was the dependent variable. 

The result indicated that demand was price-elastic and the 

income coefficient was positive. However, the positive 

income coefficient was inconclusive due to the increased 

bias of the estimates associated with using the two-step 

method. 

In 1976, Der Hsiung Wang, in a study of Canadian 

sockeye salmon (unpublished Ph.D. thesis), constructed an 

econometric model emphasizing the distinctive character- 

istics at each level in the market channel for sockeye 

salmon (25)* The analysis was based on annual time series 

data covering 1958-1972. The demand auid supply at the 

different market levels were estimated by regression 



methods for two sets of time series data. His conclusions 

are:  the demand for canned sockeye is price inflexible, 

the cross-price flexibility with respect to retail prices 

of canned salmon is relatively low, and the estimated 

income flexibility for canned sockeye is negative in the 

domestic market. 

The quantity exported to the world market was 

specified to be a linear function of the export price of 

canned sockeye, the exvessel price of raw sockeye, and the 

beginning inventory by canners.  Ordinary least square 

estimate was used. The results show:  the own price 

elasticity is high, the cross-price elasticity with 

respect to world price of pink salmon is high and the 

income elasticity is indeterminate. 
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II.  THE SUPPLY OF CHUM SAKfiON 

General Discussion and Assumption 

Pacific salmon are anadrcmous, that is they hatch 

in fresh water, move into salt water for their major growth, 

and return to spawn and die in the stream in which they are 

reared.  Five species of Pacific salmon harvested in Canada 

are:  chum, pink, red (sockeye), coho, and Chinook (king). 

Unlike most other industries where the supply is determined 

by cost of and demand for the product, supply in the salmon 

industry is primarily a function of the number of salmon 

that return to spawn and the conservation measures in 

force.  In short, it is an industry based on the harvest 

cycle of a wild resource. 

Salmon are harvested seasonally, mainly, upon their 

return to spawn. In Canada the fishing season for chum 

salmon is between August and October.  At the end of the 

fishing season, the overall availability of chum salmon 

for the year is fixed. Hence, over a wide range of 

relevant costs and prices the overall supply of chum is 

inelastic to annual domestic or export prices, as depicted 

on Fig. 1(a). 
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(a) 

— Q 

(b) 

Figure 1. The relationship between 
price and quantity of chum 
salmon:  (a) industry, 
(b) individual export market. 



The above discussion does not preclude the competi- 

tion among the various product forms (fresh, frozen, canned, 

etc.) and the different domestic and foreign markets.  When 

they deal with an established major consuming market, how- 

ever, (personal communication with E. A. Rutherford, 

Senior Vice President, Icicle Seafood, Inc.), most fish 

food industries' management make a special effort to 

allocate a reasonable proportion both in quantity and 

product form to maintain their market share regardless of 

competitive price offers.  Any such market is only one of 

several markets and appears as a price-taker.  The supply 

to any given market considered in this study, therefore, 

is assumed to be perfectly elastic to its price as shown 

on Fig. 1(b). Nevertheless, some of the factors that 

affect the returning population of chum salmon and thereby 

influencing the supply and prices in individual markets 

are discussed below. Figure 2 and Table 2 show world 

chum salmon catch. 
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Table 2.     World Chum Salmon Catch in Metric Tons 

Countries 

Year Canada U.S.A. Japan U.S.S.R. Total 

1961 6,600 21,300 1,900 38,500 68,800 
1962 8,200 27,^00 2,200 34,400 72,200 
1963 7,000 16,400 1,800 33,600 58,800 
196^ 10,800 29,900 2,400 26,500 69,600 
1965 3,000 14,200 3,300 32,800 53,300 
1966 7,000 27,800 2,000 30,300 67,100 
1967 5,500 14,500 2,800 25,300 48.100 
1968 16,600 27,900 68,500 16,200 129.200 
1969 6,100 11,300 42,100 8,400 67,900 
1970 16,600 22,700 56,300 14,600 110,200 
1971 5,^00 25,600 62,300 12,600 105,900 
1972 30,200 33,700 66,400 7,400 137,700 
1973 32,700 25,900 63,100 5,600 127.300 
197^ 12,^79 18,5^7 80,146 9,200 120,372 
1975 5,389 15,300 99.485 7.691 127,895 

Source,   (27) 
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Oceanographic Factor 

Enzymes produced by living creatures are uniquely 

suited to function under special conditions imposed by 

environment on creatures which have adapted to them. 

Salmon, like other cold blooded marine vertebrates, are 

restricted to a narrow range of temperatures. Unless it is 

within its allowable temperature range and has sufficient 

oxygen it quickly dies (2^). Within the range for each 

species, there is a spectrum of narrower temperature bands 

to which specific races of the species are adapted. Low 

temperature is also one of the most common conditions that 

cause loss of eggs or mortality among fry. 

As far as its vital processes are concerned the 

salt content of its environment is crucially important 

only during the juvenile stages of salmon life. Its eggs 

require fresh water for incubation and the young salmon can 

tolerate salt water only after the kidney has developed 

enough that it can handle a proper balance of salt between 

the blood and body fluid inside and salt water outside of 

the fish. With a pink and chum salmon, this occurs early 

and the young fry can go directly into the sea. By the 

time the salmon migrate to the sea, salinity does not 

seriously affect their vital processes—that is the life 

of the fish is not jeopardized by changes in salinity. 

However, salinity can play a powerful role as a signpost 
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in migration of salmon from ocean back to their home 

stream. Also as the primary factor controlling the 

density of sea water, salinity profoundly affects the 

structure and movement of ocean v/ater and thus, indirectly, 

the distribution of temperature, direction, and speed of 

currents. 

Within the boundaries defined by the range of 

temperature and oxygen saturation essential to the vital 

processes of salmon is the abundance of food. The location 

and direction of ocean currents must be the chief remain- 

ing determinant" of salmon distribution on the high sea. 

The location of plankton and small fish that serve as food 

for salmon on the high seas is largely related to ocean 

circulation. Their abundance is determined by the amount 

of sunlight and chemical nutrients available for the 

growth of single-celled plants at the bottom of the 

food chain (2^). 

Human Actions 

The more subtle factor directly related to catch is 

escapement. From biologic point of view, escapement must 

provide adequate spawning populations of both sexes to each 

water system that is contributing to the run. While some 

numbers for total catch in a particular area might be 

acceptable, a run from a particular water could be severely 

damaged by a wrong decisions regarding timing or location 



of the fishing (1). 

Habitat degradation as a result of a multitude of 

human actions and natural occurrences has great influence 

on the run. Among the more frequently identified causes of 

habitat loss or damages are:  logging, mining, hydroelectric 

projects, windstorm, floods, chemical, and thermal 

pollution. 

Institutional and Others 

With commercial fishing becoming more and more sub- 

ject to national and international controls and the growing 

attention being paid to aspects of conservation of natural 

resources, the ruling bodies are becoming more involved in 

an attempt to regulate conditions affecting both catching 

and marketing. 

Other factors that affect the supply of chum salmon 

are«  economic disturbances in major fishing countries, 

fuel availability, and manpower problems usually arising 

from skilled men being attracted away from the industry. 

Loss of salmon population to predators in every stage of 

the salmon life cycle is also an important factor in 

determining the size of the population. 
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III.  INTERNATIONAL TRADE AND 
POLICY CONSIDERATIONS 

Trade—the international mobility of goods, is a 

partial substitute for the mobility of factors of production, 

Ability as a substitute, however, depends on the minimiza- 

tion or absence of artificial barriers such as:  tariff, 

quota, exchange controls and many others. 

Among the factors affecting international trade in 

fish comes the tariff agreement under the General Agreement 

on Tariff and Trade (GATT) which began to take noticeable 

effect early in 1969 (16).  The major feature of the GATT 

is the multilateral guarantee and surveillance of the 

commercial policy behavior of contracting parties.  Its 

purpose is to establish liberal international economic 

order while at the same time permitting countries greater 

autonomy in the pursuit of domestic employment objectives. 

External trade agreements are generally bilateral in 

character and not always devoted only to fish. Consider- 

able effort has been made towards the liberalization of 

trade in fish. It should be noted, however, that there are 

exceptions arising from groupings either established or 

ad hoc.  These could form impediments or discrimination 

detrimental to trade with non-participants. Such practices 

are especially prevalent among the European Economic 

Community.  Production, marketing and measures of assistance 

for the fishing industry are subject to EEC provisions. 
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It should be mentioned here that, in some instances, the 

EEC lifts, either completely or partly, the import duties 

for those products where the EEC home production cannot 

satisfy the demand of the Community.  This could have a 

positive effect on the demand for chum salmon, which is not 

produced in any of the EEC countries. 

During the global economic upheaval of the early 

70's the fishing industry along with others suffered a 

deteriorating economic state due to falling demand, rising 

cost, or both.  A certain duality has emerged in the trade 

policies of the major developed market economies. On the 

one hand was the effort to reduce obstacles to free inter- 

change of goods. This continued partly under the influence 

of earlier philosophies and partly as a follow-up to 

earlier institutional arrangements.  On the other hand were 

a series of defensive measures designed to protect the 

domestic economy against surplus or deficiencies in 

external supplies and the often related pendulum-like 

characteristics of fisheries and other food products prices. 

Examples of these actions are: import export control 

through quotas, licensing, exchange controls, and financial 

aid to local industries. Such a development, whether 

applied to producing or consuming countries or both, is 

influential on prices of international fisheries 

commodities. 

The great upsurge in commodity prices in the early 
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^O's and various attempts to control exports left another 

legacy of defensive attitudes.  The main consumer countries 

resorted to seeking greater security of supply by means of: 

conservation, the use of substitutes, the development of 

indigenous resources, and exploration of new resources in 

areas less susceptible to monopolization.  The effect of 

such steps on the chum salmon market is difficult to assess. 

In any case, such actions could be a miscalculation of 

resources from a global point of view, thereby denying the 

world economy the benefits flowing from a more rational 

division of labor and resources utilization. 

Prospects for the future are inevitably conditioned 

by uncertainty about the overall course of exports. At 

the same time, the influence of the government policy on 

the improvement of the economic position of each respective 

country must be stressed. The coincidence of weak domestic 

and external demand, rapid inflation, and large external 

deficits poses difficult problems for economic policy in 

many consuming countries. In the long run, external 

balance depends not only on the expansion of world trade 

but also the ability of the trading countries to retain or 

achieve a proper share of that trade. 

Outlook 

Broadly speaking,   the specialized demand for fish 

in many countries is served by that part of the national 
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fleet operating in waters near the consuming centers.  The 

mass-market, however, draws the bulk of its supplies from 

fisheries further afield and therefore has strong inter- 

national characteristics.  For example, two-thirds of 

Germany's and one-fifth of Italy's fish production is from 

coasts of other states. Apart from adverse natural condi- 

tions affecting the production of raw materials from 

principal fisheries, there are determinative developments 

arising from outside pressures. In 1976, the law of the 

Sea Conference of the United Nations adopted the resolution 

to establish the 200 mile Exclusive Economic Zone (EEZ). 

This gave the jurisdiction to some 120 contiguous coastal 

nations the control and management of the living resources 

within their EEZ.  The maritime nations which historically 

drew the bulk of their catch from waters near other 

countries are now faced with a radical change in the 

circumstances under which they have to operate.  They either 

have to operate in an area in which they have little 

experience or they have to pay or barter for privilege. 

In either case it could mean more operating cost. 

With the introduction of coastal states' jurisdiction 

over more extensive sea areas and fisheries which the 

sovereign state might not be able to exploit came a 

bi-national arrangement between countries. The consequence 

of this is more inter-governmental dealing. Often, such 

ventures could be based on political considerations as well 
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as economic factors. 

The above discussion serves to illustrate the im- 

ponderables facing national planners and private operators 

alike when attempting to calculate the circumstsmces under 

which fisheries will operate a few years from now. 
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IV.     THE EXPORT DEMAND FOR CHUM SALMON 

Empirical Framework 

Estimation of the demand for chum salmon by indivi- 

dual major importing countries seems to be a logical 

approach to gain some understanding of those factors affect- 

ing export demand. Trade policies of individual countries 

are difficult to quantify but the effect of variables such 

as prices of substitute goods and consumer income can be 

placed in a theoretical and empirical framework. However 

for many countries data are not available for describing 

even the principal influence upon demand. 

Before going on to specify particular demand equa- 

tions there are a number of considerations of general 

significance to the models presented in the following 

chapter. They are: (1) choice of market level, (2) choice 

of time unit and years to be included, (3) assumptions 

regarding market behavior and variables in the model, 

(*!•) the product form under consideration. 

The models of chum salmon market demand formulated 

in this study refer to the Canadian export market.  The 

prices are those which are quoted in the exporting 

countries* export published statistics. The unit price is 

derived by dividing the total value by the corresponding 

volume for a given period.  The reason for this is that 

historical data series are available at this level. The 
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time unit chosen for the empirical analysis is a calendar 

year. The period covered is generally 195^-1975 but 

varies with countries depending on available records.  The 

product form also varies with countries. 

General iviodel 

It is unlikely that this study will be able to 

identify and analyze all of the factors which influence 

price levels and quantities of chum consumed in the export 

market. However, some of the important factors influencing 

the international demand for chum salmon can be hypothesiz- 

ed with the aid of economic theory and previous chum 

and/or other salmon market empirical studies. 

Consumer demand theory provides a basic framework 

for the determination of relevant variables in a demand 

relationship. Specifically, that-theory explains demand 

based on the maximization of consumer's utility subject 

to a budget constraint; consumption of a given commodity 

is related to its price, the price of other commodities 

and consumer income. In this study the prices of salmon 

from the major exporting countries are identified and 

specified as variables. 

There are a number of variables that are not includ- 

ed in this model, namely: transportation costs, the 

inventory in importing country, the importing country's 

domestic salmon supply, the prices of other salmon species 
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exported by Canada, the prices of other fish and other 

protein products, and the variable measuring the quality 

of chum and other salmon. 

In order to simplify the empirical analysis some 

of the explanatory, or independent, variables are estimat- 

ed in combination with other variables. These are: 

(a) population changes in importing countries are included 

in the analysis as implicit variables by expressing the 

quantity on a per capita basis, (b) the exchange rate is 

included by expressing prices of salmon in terms of the 

currency of the importing country, (c) the changes in the 

price level of the country of importation are accounted 

for by expressing the price of salmon divided by consumer 

price index of the importing country. 

Hypotheses regarding the relationships between pro- 

posed independent variables and the quantity of chum salmon 

sold in each export market are tested using the least 

squares multiple regression approach. The stochastic 

linear model used to describe the relationship between the 

variables is: 

Qt = Bo + BlXlt + B2X2t • ' ' Vnt + St    (E<1- !) 

Where: Q = the dependent variable 

Xl ■'' Xn = i'he exPlana'tory variables 

Bo *'* Bn = the regres3ion coefficients 

t = the time period of observation 

E = the disturbance term 
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The mathematical form of the relationship is assum- 

ed to be log linear and the values of the parameters are 

estimated from the observed values of the dependent and 

explanatory variables. 

The principle of the least squares method of re- 

gression analysis is to choose estimates of the regression 

parameters B  ... B such that the sum of the squared 

differences between the observed and estimated values of 

Q+ will be minimized. 

To complete the specification of the regression 

model, a number of assumptions are made regarding the 

values of explanatory variables and the probability dis- 

tribution of the random disturbances. These are: 

(1) the random disturbances are normally distributed; 

(2) the random disturbances are independent of each other; 

(3) the explanatory variables are not highly inter- 

correlated; 

CO  the independent variables are observed without error. 

The summary of the state of the economy, the state 

of the fishery, and the demand equations in three of the 

major importers (West Germany, Sweden, Italy) of Canadian 

chum salmon are presented in the next chapter. 
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Y.  STATISTICAL RESULTS AND IMPLICATIONS 

West Germany's Demand for 
Canadian Chum Salmon 

Germany's balance of payment, especially among the 

European Payment Units (EPU) is characterized by a large 

surplus on current account (15)- Germany has had trade 

deficits with the dollar areas, but the deficits were 

covered by other current dollar receipts for goods and 

services supplied to American troops in Germany.  The 

fundamental balance of payments, therefore, has been one 

of a large surplus. 

Policy in the Federal Republic of Germany regarding 

importing and exporting of fish and fish products has been 

at far reaching liberalized. The domestic fishing industry 

has had some economic problems, particularly of falling 

demand for some products. The national policy, however, 

was aimed at encouraging market forces of competition to 

provide an atmosphere for growth. 

According to the 1967 Organization for Economic 

Co-operation and Development (OECD) report, about one-seventh 

of the total imports of fish and fish products came from 

the EEC countries. This shows that Germany relies on 

imports from non-EEC member countries for covering 

supplementary supplies.  One of the major exporters to 

Germany is Canada. Between 1950 and 1976, Germany's 
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imports of Canadian chum salmon consisted entirely of the 

frozen product (as opposed to fresh and canned).  Figure 3 

shows the annual import since 1961. 
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Figure 3.     West Germany's Canadian Frozen Chum Salmon Imports.    Source  (21). 
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The principal substitutes for Canadian chum salmon 

in Germany are hypothesized to be the salmon from the 

major salmon exporting countries, namely, the U.S. and 

Denmark.  In light of this discussion, and the discussion 

presented in previous chapters, an empirical model describ- 

ing the effects of the principal hypothesized factors upon 

the volume of exports of Canadian chum salmon to Germany 

was constructed. Factors included in the analysis were: 

(1) Canadian frozen chum salmon annual price paid by 

Germany, (2) the annual average salmon price from the "J,3, 

to all destinations, (3) the annual average frozen salmon 

price from Denmark to all destinations, (4) personal 

disposable income in Germany, (5) the general level of 

prices in Germany, (6) the exchange value of Canadian 

dollar in terms of German Deutsch Mark, and (?) the 

population in Germany. 

As indicated in Chapter IV, numerous factors which 

may have an important influence upon Germany's demand for 

Canadian chum salmon are not considered in the empirical 

analysis, such ass  changes in transportation costs, trade 

policies and barriers, consumer preference, prices and 

availabilities of other possible substitute commodities, 

etc.  The change in population, exchange rate, and general 

level of prices in Germany are included as implicit 

variables with other factors in the model.  The leaving 

out of some factors and including some implicitly with 



28 

other variables are  the same for both Sweden's and Italy's 

case discussed in later sections. 

Time series data covering 1955-1975 were used in the 

empirical analysis. Calendar year estimates of: personal 

disposable income, annual estimates of population, the 

consumer price index, exchange rates, the annual average 

salmon prices from the U.S. and Denmark were obtained from 

United Nations publications (22), (23), (27).  The Canadian 

chum salmon prices paid by Germany are obtained from "Trade 

of Canada" (21). Table 3 shows the prices of salmon used 

in this analysis. 

The empirical model was estimated using the least 

squares regression analysis. The results are presented in 

equation (2).  The numbers in parenthesis are t statistics. 

nh lnY = 53.1^-. 75 1^ + 1.03 lnX2 + 3.^ 1 

(-.602)a   (1.07)b   (2.5*0° 

+ 1.6 IX,, + e n 4 T e (Eq. 2) 

(1.35)d 

a. 75# significance level 
b. Q5fo 
c. 97.5# 
d. 90$ 

R2 =  .85 

D-W = 1.15 
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Table 3'    Sstioiate Average Annual Export trice of Salmon. 
(Price Index 1963 = 100) 

Frozen All Salmon Canned Fresh de Frozen 
Chum and P: rozen All Salmon 

Year Canadian T r       Q u .0 . Japanese Danish Norwegian 

German D.H/kg 

1955 1.95 ^•95 3.25 3.^7 7.11 
1956 3.00 5.36 3.78 3.71 9 = 10 
1957 2.49 5-78 3.91 3.87 7.7^ 
1958 3.02 6.06 4.54 3-9^ 9.08 
1959 2,56 6.^5 3-91 3.83 9.31 
i960 3.88 6.88 6.01 4.24 11.40 
1961 3.95 6.17 5.15 4.10 9.14 
1962 3-80 6.60 6.36 4.42 9.20 
1963 3.61 6.27 5-99 4.84 9.96 
196^ 3.86 ^.18 6.05 6.C9 -1 0  0 < 

1965 4.3^ 5.12 6.85 5.31 11.82 
1966 3-51 5.27 7.33 5.97 13.96 
1967 4.22 7.24 7.46 5.68 16.12 
1968 ^•93 6.69 6.92 5.24 12.66 
1969 5.17 6.32 7.32 5.90 13.78 
1970 6.31 6.74 7.4o 6.96 14.89 
1971 5.73 6.81 7.72 6.60 15.82 
1972 6.69 8.44 7.89 6.82 22.30 
1973 8.11 9.50 10.38 8.04 19-38 
197^ 8.06 10.62 12.65 8.68 16.49 
1975 11.23 12.29 11.31 

s 
9.42 19.92 

Sources (20),   (27). 
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Where Y  = Predicted quantity of frozen Canadian chum 
salmon export to West Germany expressed 
in metric tons per ten thousand persons. 
(1 metric ton - 1000 kg = 2200 lbs.) 

wl XT  = Canadian annual average frozen chum salmon 
price paid by Germany adjusted by price 
index in Germany (1963=100) and expressed 
in Deutsche mark/metric ton. 

X2 = Annual average U.S. salmon export price, 
sales to all destinations, adjusted by- 
price index in Germany and expressed in 
D.M./mt. 

X-j = Annual average Danish frozen salmon export 
J    price, sales to all destinations, adjusted 

by price index in Germany and expressed in 
D.M./mt. 

XK = Per capita income of ten thousand people 
in Germany expressed in real (1963=100). 

e  = Estimated value of the random disturbance 
term. 

The four independent variables explain approximately 

85$ of the changes in the annual volume of exports of 

Canadian frozen chum salmon to West Germany during 

1955-1975'    The estimated coefficients have the expected 

signs.  The economic interpretation of the empirical 

results can be summarized as follows, assuming that other 

variables remain unchanged: 

(i)  One percent increase in the price of 
Canadian frozen chum salmon expressed 
in real German D.M. will effect a de- 
crease in the volume of exports to 
Germany of .75 percent of Canadian chum 
salmon per ten thousand of population 
in Germany. 

(ii) One percent increase in the U.S. salmon 
export price to all destinations will 
effect an increase of 1.03 percent in 
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the volume of Canadian chum salmon ex- 
port to Germany. 

(iii) One percent increase in the export price 
of salmon from Denmark will cause an in- 
crease of 3.^ percent in the volume of 
Canadian chum export to West Germany. 

(iv) One percent increase in per capita in- 
come in Germany, expressed in real 
German D.M. will effect an increase of 
1.6 percent of Canadian chum salmon 
export to Germany. 

The results suggest that:  the demand for Canadian 

chum salmon in Germany is price inelastic; there is a sub- 

stitutability between Canadian chum and Danish salmon, and 

Canadian chum salmon and salmon from the U.S.; and the con- 

sumption of salmon increases with a rise in income in 

West Germany. 

The explanatory variables in Eq. 2 have shown a 

correlation among themselves, therefore, the individual 

coefficients are not capable of explaining the changes 

by themselves. 

In order to test the possibility of auto-correlation 

among the error terms of the estimated equation, the 

Durbin-Watson test was used, but proved inconclusive at the 

95$ level of significance and that one cannot conclude that 

there is or there is no correlation among the disturbances. 

Swedish Demand For 
Canadian Chum Salmon 

As a comparatively rich, well-developed country, 
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Sweden has pursued a general liberal external account 

policy.  Despite its opposition to any substantial volume 

of private investment abroad, the Swedish authorities sub- 

scribe to the idea that there should be some movement of 

Swedish capital abroad.  Thus, Sweden is one of the sources 

toward which less developed countries look for foreign 

capital (13)• 

Sweden exports almost all kinds of fish and fisher- 

ies products to many countries in Asia, Africa, and Europe. 

Sweden's diversified consumption and the need of sub- 

stitutes due to scarcity in the Nordic waters call for 

import from many countries.  Among the principal exporters 

to Sweden are: Canada, the United States, and the 

Soviet Union. 

According to 1972 OECD estimate, two-thirds of the 

total seafood imports both in quantity and value consist 

mainly of fresh and frozen fillets of Danish and Norwegian 

origin.  The other third consists mainly of frozen gutted 

Pacific salmon and several preparations of shrimp from 

other countries. 

Since 1972, multinational conglomerates with heavy- 

capital and strong selling capacity have moved into the 

fish trade in Sweden. Long standing supermarkets are also 

increasingly handling fish which in the past was handled 

mainly by specialized fish retailers.  The trend is thus 

toward a strong concentration at all stages of the trade. 
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While such development could enhance  efficiency in trading 

its direct effect on the  import of Canadian chum salmon 

is uncertain. 

Sweden's import of Canadian chum salmon is  in the 

frozen form.     In formulating an empirical  model of export 

demand for Canadian chum salmon to Sweden it is hypothe- 

sized that the principal substitute for chum salmon is  the 

salmon from Norway.     The  factors  included in the model 

are:     Canadian chum salmon price, Norwegian salmon price, 

personal  disposable  income  in Sweden,   population and. 

general price level  in Sweden,   and the  exchange rate 

between Canadian dollar and Sv/edish krone.     Annual  data 

series  covering 1959-1975.   inclusive,   were used.     Table *+ 

shows the prices of salmon considered in  this analysis 

and Fig.   4- shows Sweden's import of Canadian chum salmon. 

The  empirical result is presented in Equation 3. 

lnY = -247.2-  .39 ln\ +1.3 lnX2 + 13.09 ln X3 

U729)a        (.663)b        (2.38)°' 

+  e (Eq.   3) 

a. significant at the 75^ level 
b. significant at the 75$ level 
c. significant at the 97.5$ level 

R2 = .771 

D-W =1.^6 
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Table 4-.    Estimated Average Annual Export Price of Salmon 
(Price Index 1963 = 100 

Frozen 
Chum 

All Salmon Canned 
and Frozen 

All Salmon 
Fresh & Frozen 

Year Canadian U.S.             Japanese Danish      Norwegian 

Swedish kr/ke 

1959 3.11 7.75 4.69 4.6o 10.95 
i960 3.^9 8.11 7.07 5.04 13.^3 
1961 ^.51 7.90 6.60 5.25 11.71 
1962 ^.63 8.56 8.26 5.7^ 11.93 
1963 ^.37 8.22 7.85 6.3^ 13.05 
196^ ^•35 5.46 7.90 7.96 16.02 
1965 ^.30 6.9^ 9.09 7.06 15.70 
1966 6.55 7.21 10.03 8.17 19.11 
1967 6.25 10.09 10.46 10.40 22.44 
1968 6.50 9.^3 10.07 7.39 17.84 
1969 7-30 9.58 11.14 8.99 20.98 
1970 9.77 10.75 11.80 11.10 23.73 
1971 9=09 11.56 13.11 11.20 26.3 5 
1972 11.24 14.38 13.^3 11.61 37.96 
1973 15.73 18.52 20,25 15.66 37-79 
197^ I6.96 21.30 25.3^ 17 .bo 33.03 
1975 24.69 27.21 25.03 20.86 44.07 

Sources  (20), (27). 
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Where Y      =    Predicted quantity of frozen Canadian chum 
salmon export to Sweden expressed in metric 
tons per ten thousand persons. 

X,     =    Canadian annual average frozen chum salmon 
x price paid by Sweden adjusted by price 

index in Sweden  (19^3 = 100)   and expressed 
in Swedish Krone/metric  ton. 

X2    =    Annual average Norwegian frozen salmon 
export price,   sales  to all  destinations, 
adjusted by price  index  in Sweden and 
expressed  in Krone/metric  ton. 

X-     =    Per capita income  of ten  thousand people in 
J Sweden expressed in real  (1963 = 100). 

e      =    Estimated value of the random disturbance 
term. 

Referring to Equation 3.   77$ of the variation in the 

dependent variable is explained by changes in the values of 

the  independent variables.     It should be noted,   however, 

that there  is a multicollinearity among xne explanatory 

variables and the coefficients  cannot explain the  changes 

individually.    Nevertheless,   the results suggest that: 

the  demand for Canadian chum salmon is  inelastic with 

respect to  its prices   there  is  a substitutability between 

Canadian frozen chum salmon and Norwegian salmon,   the 

income elasticity is high in Sweden. 

The  test for autocorrelation among the disturbances 

is  inconclusive.    However,   correlation among the  independent 

variable is high. 

Italian Demand for 
Canadian Chum Salmon 

Since  the middle 60's  the Italian capital  account 



37 

has been affected by chronic deficit.  The lira has 

constantly been depreciated. Many times, the Italian 

economy has been damaged seriously by labor unrest.  Import 

prices in terms of lira rocketed up due to the pressure 

of world demand for raw materials and the depreciation of 

the lira (12). 

Public intervention to deal with structural problems 

of the economy has a long history in Italy.  The degree of 

protection in Italy is among the highest in the EEC (16). 

Since the early 50's, however, the Italian government has 

freed practically the whole of its private imports from 

European Payment Unit countries from quota restrictions on 

non-agricultural produces.  Partly because of xne liberali- 

zation and partly because of availability of EPu credit, 

Italy's payment deficit has been concentrated on EPU. 

The fishing industry and fishing fleets in Italy are 

entirely in private hands. More than 80 percent of 

Italian fisheries production comes from the Mediterranean 

Sea.  About 20 percent comes from the Atlantic Coast of 

West Africa. National production is inadequate to meet 

national needs and calls for substantial imports. 

The Italian fisheries policy, therefore, was aimed 

at the improvement of fishing fleets, especially the 

Atlantic fleets. The fleet has been improved, but many 

vessels have been laid off partly for economic reasons, 

running cost, and partly because of loss of customary 
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fishing grounds. 

The prices of home produced or imported fresh and 

frozen fish are determined by the free play of supply and 

demand. In general, there is no minimum price scheme or 

any other device to dictate prices. About 50 percent of 

Italian fishery product is sold by auction. Imports, on 

the other hand, are under direct contract; and prices, 

though generally high, fluctuate very little (16). 

Italy imports nearly all fish products.  All imports 

from Western Countries are liberalized as well as imports 

of preserved fish forms from some Eastern Countries includ- 

ing the Soviet Union.  The fairly steady increase in the 

consumption of frozen fish in Italy is worth a special 

mention because it might be indicative of a trend which 

could become more prevalent. 

Up to 1968 all of Italy's import of Canadian chum 

was canned. Since 1968, however, Italy imports both canned 

and frozen products.  Table 5 shows the composition of 

Italian import of Canadian chum salmon. 

The closest substitute for Canadian canned chum 

salmon in Italy is considered to be the salmon from Japan 

and Denmark. In formulating an empirical model of Italian 

demand for Canadian canned chum salmon, it is hypothesized 

that the quantity demanded is a function of:  its own price, 

Japanese salmon price, Danish salmon price, and disposable 

income.  Table 6 shows the prices used in the analysis. 
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Table 5.     1967-1976 Italy's 
Canadian Chum Salmon 
Import 

Total 
Import Frozen 

Year GWT GWT io Frozen 

1967 ^171 
1968 ^222 609 Ik A 
1969 5897 6^9 11.0 
1970 5788 2il-9 4.3 
1971 ^380 81^ 18.5 
1972 ^5^1 1725 38.0 
1973 561^ 528 9.4 
197^ 6936 1478 21.3 
1975 885 675 76.3 
1976 1971 1^52 73.7 

The result of the empirical analysis  based on cc 

observations  (1954-1975)   axe presented in Equation 4. 

lnY  =  5.33-3.12 lnX1 +   .55 lnX2 +  2.54 lnX3 

(-2.44)a      (.32)b (1.35)c 

+   .03 lnX^ +  e (Eq.   4) 

(.03)d 

a. Significant at 97'57° level 
b. Significant at 65/0 level 
c. Significant at 90$ level 
d. Insignificant 

R2    =   .421 

D-W =1.82 



70 

60   - 

o 
o 
o 

50 

40 

30   - 

20 

10    - 

62      63      64      65        66    67      68        69      70      71    72      73 
Years 19  

Figure 5.    Italy's Canadian Chum Salmon Import.     Source  (21) 

74    75 

o 



^1 

Where Y... = Predicted quantity of Canadian canned chum 
salmon export to Italy expressed in metric tons 
per ten thousand persons. 

X, = Canadian annual average canned salmon price 
paid by Italy adjusted by price index in 
Italy (1963 = 100) and expressed in lire/ 
metric tons. 

Xp = Annual average Japanese salmon price, sales to 
all destinations, adjusted by price index in 
Italy (1963 = 100) and expressed in lire/metric 
tons. 

X-, = Annual average Danish frozen salmon price, sales 
^  to all destinations, adjusted by price index 

in Italy (1963 = 100) and expressed in 
lire/rat. 

Xj, = Per capita income of ten thousand people in 
Italy expressed in real (19^3 = 100). 

e = Estimated value of the random disturbance term. 

The results show that the empirical model explains 

only ^Zfo of  the variations in export sales of Canadian 

canned chum salmon to Italy.  They also suggest that 'while 

the Canadian chum ssilmon price and the Danish salmon price 

have been influential, the Japanese salmon price and the 

personal disposable income in Italy appear to be of minor 

importance in the determination of variations of export of 

Canadian canned chum salmon to Italy. 

There is a correlation among the explanatory vari- 

ables and the coefficients cannot explain the changes 

individually.  The test for autocorrelation among the 

disturbances is inconclusive at 95$ significance level. 
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Table   6.    Average AnnuaLL Export Prices  of Salmon 
1963 = 100 

rozen All Salmon Canned All Sal mon 
Churn and Frozen ?: resh and Frozen 
C; anadian U.S. Japanese Danish ;\ orwegian 

Year ' Italian Lire/kg. 

1954 263.21 550.79 580.03 482.55 902.34 
1955 276.44 691.08 454.14 483.76 992.20 
1956 374.11 768.71 543.23 532.48 1,306.81 
1957 373.43 819.48 554.96 549.79 1,099.56 
1958 339-46 864.55 677.09 562.22 1,294.18 
1959 406.18 907.32 548.61 538.06 1,281.85 
i960 485.93 928.66 809.38 577.71 1,538.78 
1961 530.24 905.82 756.70 O02.04 1,342.17 
1962 559-84 981.17 946.54 657.96 1,367.36 
1963 597.48 983.36 939.79 759.30 1,562.17 
1964 589.43 682.15 986.81 993.43 2.000.11 
1965 658.75 852.90 1,116,40 866.78 1,927.70 
1^66 7*10   Q 7 846.79 1,178.40 959-68 2,243.90 
1967 810.21 1 ,189.76 1,226.25 930.78 2,649.59 
J.> CO 855.76 1 ,101.37 i     -.TO     r 0 363.24 2,053.67 
1969 892.84 1 ,121.78 1.304.92 1 ,053.09 2,457.21 
19 70 1 ,188.57 1 ,228.45 1.343.11 •   1 ,263.54 2,712.17 
1971 1 ,170.77 1 ,315.12 1,491.53 1 ,275.02 3,055-24 
1972 1 ,315.17 1 ,629.49 1,521.96 1 .315.17 4,301.18 
1973 1 ,498.40 2 ,362.86 2,583.78 1 ,997-87 4,821.78 
1974 3 ,959.06 3 ,521.86 4,189.80 2 ,878.21 5,464.95 
1975 4 ,795.76 4 ,534.97 4,172.75 3 ,477.29 7,345.78 

Source 20,   27. 
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VI.  CONCLUSIONS AND RECOMMENDATIONS 

The main objective of this study was to investigate 

the export market prospect for chum salmon to identify and 

describe some of the principal factors that influence the 

export market and to develop some econometric models that 

will describe the export demand for chum salmon were set 

forth to be accomplished.  The results and recommendations 

are summarized below. 

The overall supply in the salmon industry is pri- 

marily a function of the number of salmon that return to 

spawn and the conservation measures in force.  The return- 

ing population of chum salmon, however, is affected by: 

(1) Oceanographic factors - such as temperature, salinity, 

current, etc.; (2) human actions - overfishing and habitat 

degradation; (3) institutional factors such as economic 

and conservation policies. 

Because of insufficient information concerning 

trade policies of importing countries, it was not possible 

to assess the influence that such policies might have in 

the export of Canadian chum salmon. It was emphasized, 

however, that policies such as import export control 

through quotas, licensing, exchange control, and financial 

aid to local industries are influential on prices of 

international fisheries commodities. It was also pointed 

out, and  increasingly so with the new E.E.Z., that trade 



policies are difficult to predict. 

A number of factors thought to be of importance in 

the determination of the volume of export of chum salmon 

were hypothesized in Chapter IV.  The; "•. factors included 

sure:  the export price of chum salmon, the price of salmon 

from major exporting countries other than Canada, the 

consumer income in the importing countries, the exchange 

rates between the Canadian dollar and the currencies of 

importing countries, and the general price levels in the 

importing countries. The theoretical model was applied 

to the analysis of export markets for Canadian chum 

salmon.  The specific export markets chosen for study were: 

West Germany, Sweden, and Italy. 

Since some important factors such as:  transporta- 

tion cost, tariffs, and salmon quality variations, which 

could alter the prices, are not considered in this study 

the estimates should be considered as broad indications of 

trends rather than as close quantitative measurements. 

The results of the empirical analysis of Chapter V suggest 

that a number of factors have been particularly important 

in causing fluctuations in export sales of Canadian chum 

salmon.  These are:  (1) In West Germany the Canadian chum 

salmon price appears to have been of minor importance. 

The U.S. salmon price, the Danish salmon price, and 

changes in consumer income in Germany were shown to be 

important factors affecting the demand for Canadian 
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chum salmon.  (2) The most important factors which have 

influenced the quantity of Canadian chum salmon exported 

to Sweden were shown to be Norwegian frozen salmon price 

and personal income in Sweden.  (3) In Italy, annual 

fluctuations in demand for Canadian canned chum salmon 

seem to have been caused mostly by changes in its own 

prices and changes in the Danish salmon prices. Changes 

in the Japanese salmon price and changes in disposable 

income in Italy appear to have been of minor importance 

in explaining the fluctuation of export to Italy. 

It is possible to suggest likely future demand 

conditions in export markets on the basis of recent 

experience and probable future changes. Export volume 

cannot, however, be accurately predicted for specific 

future years as, according to the results of the analysis 

of Chapter V, a major cause of the large fluctuation in 

demand for exports of Canadian chum salmon from one year 

to the next has been variations in prices of salmon from 

other countries. Price level in foreign countries for 

specific future year, which depends on the production of 

salmon, the trade policy, etc. in the exporting countries 

cannot be reasonably estimated on the basis of information 

available. 

In attempting to obtain such an overview of export 

markets, a number of important points of detail have been 

overlooked.  Perhaps a more significant and realistic 
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result could be obtained if a number of possible refine- 

ments and additional considerations to the present study 

were added in future analysis. Some of these are: 

1, Supply effect:  Canada exports chum 

salmon in some form or another to 

more than twenty countries each year. 

It is likely that exports to one 

country could affect the prices or 

the quantity of export to another 

country.  The consideration of the 

supply situation in future analysis 

may contribute to the further under- 

standing of the market. 

2. Time of observation: Salmon is 

harvested seasonally. There could be 

variations in prices and/or quality 

between the period during fishing 

season and right after, and the 

period before the fishing season 

starts. Such variations could be 

accounted for if shorter time 

(e.g. bi-annual) observations were 

taken instead of annual. 

3- Market level:  All of the prices used 

in this study were based on receipts of 
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exporting country.     They do not re- 

flect consumer reaction.     They could 

give a better picture  if retail 

prices in the  consuming countries 

were available. 

Other factors of particular need of investigation 

are:     (a)   the influence of tariffs and transportation cost: 

upon import volumes,   (b)   the effect of Canadian other 

salmon species'   export upon chum salmon export,   (c)   the 

possibility of re-processing and exporting of chum salmon 

by the importing countries,   for example,  Sweden. 
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Table A.l. National Income At Market Price 
1955 to 1975 

U.K. W.G. Sweden Italy France 
mill. will. Mill. 1000 Mill. [v! ill 
Pounds D.LV'L Krona Lire Francs 

195k 14,^7 121,030 38,891 9,881 118,500 
1955 15,360 139,^60 41,626 10,789 128,700 
1956 16,753 15^,370 45,122 11,469 142,300 
1957 17,900 168,290 49,500 12,231 156,900 
1958 18,600 189,140 51,600 13,468 189,000 
1959 19.600 193,973 54,700 14,338 203 > 000 
i960 23,600 276,600 65.190 19,834 227,000 
1961 25,1^5 303,300 71,000 19,446 251,000 
1962 26,379 326,600 77,000 21,958 280,000 
1963 28,100 346,300 82,600 25,218 312,000 
1964 30,572 379,700 93,000 2 7,591 343,000 
1965 32,831 414,200 102,000 29,965 363,000 
1966 3^,878 440,000 111,300 32,236 400,000 
1967 36,800 441,700 119,600 35,373 476,000 
1968 39,600 482,600 127,300 43,431 565,000 
1969 42,200 5^1,300 138,600 47,820 649,800 
1970 46,200 610,800 154,700 53,178 698,400 
1971 51,300 676,800 165,900 57,904 778,400 
1972 56,800 740,400 179,700 63,399 873.400 
1973 64,300 823,800 198,300 73,927 991.200 
197^ 74,400 878,300 222,800 87,923 1,133,300 
1975 92,800 917,400 257,300 100,541 1,275,900 

Source:  (22) 
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Table A.2.    Estimates of the Mid-year Ponulation 
1955 to 1975 
In Millions 

West 
U.iC. Germany Sweden Italy France 

195^ 50.78 51-87 7-21 47.80 42.95 
1955 50.97 52.36 7.26 48.06 43.23 
1956 51.^1 52.99 7.32 48.47 43.84 
1957 51.63 53-65 7.36 48.74 44.31 
1958 51.84 54.28 7.41 49.04 44.79 
1959 52.13 54.88 7.45 49.36 45.24 
I960 52.35 55-42 7.48 49.64 45.63 
1961 52.82 56.23 7.52 49.90 46.16 
1962 53.34 56.95 7.56 50.24 47.00 
1963 53.68 57.61 7.60 50.64 47.82 
1964 54.07 58.29 7.66 51.12 48.31 
1965 54.13 59.04 7.73 41.99 48.76 
1966 54.45 59.68 7.81 52.33 49.16 
1967 -1,   -, - 

59-37 7.67 52.67 49.55 
1968 55-05 60.17 7.91 52.99 4Q.91 
1969 55.27 60.84 7.97 53.33 50.32 
1970 55.^8 60.65 8.04 53.66 50,77 
1971 55.61 61.29 8.10 54.01 51.25 
1972 55-80 61.67 8.12 54.41 51.70 
1973 55-93 61.97 8.14 54.90 52.13 
197^ 55.97 62.04 8.16 55.36 52.51 
1975 55.96 61.83 8.19 55-81 52.79 

Source:     (22) 
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Table A.3.     Indices of Consumer Price 
195^-1975 

ytfest 
Year U.K. Germany Sweden France Italy 

195^ 76 82 74 68 78 
1955 79 84 76 66 79 
1956 8^ 85 80 68 82 
1957 87 87 83 70 83 
1958 90 89 8? 80 85 
1959 90 90 87 85 85 
I960 91 96 91 88 87 
1961 9^ 94 93 91 89 
1962 98 97 97 95 93 
1963 100 100 100 100 100 
196^ 103 102 103 103 106 
1965 108 106 109 106 111 
1966 112 110 116 109 113 
1967 115 111 120 112 117 
1968 121 113 123 117 119 
1969 127 116 126 124 122 
1970 135 120 135 131 128 
1971 148 127 145 _- ^ w 135 
1972 159 134 154 147 142 
1973 173 143 164 157 153 
197^ 200 152 180 179 187 
1975 248 163 198 200 212 

Source:     (22) 
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Table A.4. Rates of Currency Exchange: Units of 
National Currency per U.S. Dollar 
195^-1975 

Year Canada Sweden U.K. W.Germany Italy France 

195^ .9660 5.18 .3591 4.20 624.90 3.5000 
1955 • 9990 5.13 .3567 4.21 624.85 3.5000 
1956 .9600 5.13 .3591 4.20 624.97 3.5000 
1957 .9350 5.13 • 35^0 624.88 4.199 
1958 .96^0 5.18 .3569 4.18 624.00 4.906 
1959 .9530 5-18 .3572 4.17 620.60 4.909 
I960 .9960 5.18 .3567 4.17 620.60 4.903 
1961 1.0430 5.18 .3562 4.00 620.60 4.900 
1962 1.0778 5.19 .3568 4.00 620.60 4.900 
1963 1.0809 5-20 • 3578 3.97 622.38 4.902 
196^ 1.0741 5.15 .3584 3.93 624.80 4.900 
1965 1.0750 5.18 .3568 4.01 624.70 4.900 
1966 1.0838 5-18 • 3584 3.99 624.45 4.950 
1967 1.0806 5.16 .4156 4.00 623.86 4.910 
1968 1.0728 5.18 .4194 4.00 623.50 4.950 
1969 1.0728 5.1? .4105 3.&9 625.50 5.558 
1970 1,0112 5.17 .4l?8 3.65 623.20 5.520 
1971 1.0022 4.86 .3918 3.27 594.00 5.220 
1972 .9956 4.74 • 4259 3.20 582.50 5.125 
1973 • 9958 4.59 .4304 2.70 607.92 4. 708 
197^ .9912 4.08 .4655 2.81 649.43 4.445 
1975 1.0614 4.39 2.62 683.43 3-386 

Source:  (22) 


